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6.2.2.10.5 When the Tape Reader stops, press KEY RELEASE and verify: 

R1 * 00401 

Change 4: Revise Paragraph 6.2.19.11 to read as follows: 

6.2.19.11 On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On K-148, 
enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combinations of 
bits are permissible, but bit 6 must be. on. 

Change 5: Add Paragraph 6.2.19.11.1 as follows: 

6.2.19.11.1 On K-148, enter the following sequence: 

VERB 21 NOUN 10 
00077 
00000 
Press 

VERB 21 NOUN 27 
77777 , ' 

Change 6: Revise Paragraph 6.2.19.18 to read as follows: 

6.2.19.18 On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On K-148, 
enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combinations 
of bits are permissible, but bit 6 must be on. 

Change 7: Add Paragraph 6.2.19.18.1 as follows: 

6.2.19.18.1 On K-148, enter the following sequence: 

VERB 21 NOUN 10 ENTR 
00077 ‘ ENTR 

00000 ENTR 

Press RSET 

VERB 21 NOUN 27 ENTR 
77777 ENTR 


151 


ENTR 

ENTR 

ENTR 

RSET 

ENTR 

ENTR 


/ 
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Change 8: Revise Paragraph 6.2.19.25 to read as follows: 


' 6.2.19.25 On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On K-148, 

enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combinations of 
bits are permissible, but bit 6 must be on. 

Change 9: Add Paragraph 6.2.19.25.1 as follows: 

6.2.19.25.1 On K-148, enter the following sequence: 


VERB 21 NOUN 10 ENTR 

00077 ENTR 

00000 ENTR 

Press RSET , 

VERB 21 NOUN 27 ENTR \ 

77777 ENTR ' 


Change 10: Revise Paragraph 6. 2.19.33 to read as follows: 

6.2.19.33 On K-148, enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combinations of bits 
are permissible, but bit 6 must be on. 

Change 11: Add Paragraph 6.2.19.33.1 as follows: 

6.2.19.33.1 Terminate CMC Self Check by inserting into K-148: 


VERB 

21 

NOUN 

10 

ENTR 

00077 




ENTR 

00000 




ENTR 

Press 




RSET 

VERB 

21 

NOUN 

27 

ENTR 

00000 




ENTR 


152 
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1 . introduction 

1.1 The individual Spacecraft (SC) installed Guidance and navigation (G&N) System 
to be checked out per the process specification shall consist of one of each 
of the following major assemblies. Refer to drawing 6015000 for specific 
system dash numbers and effectivities. 


Assembly Name 

1 - Apollo Guidance Computer Group 

1 - Inertial Meas. Unit & Pulse Torque Assembly 

1 - Coupling Data Unit 

1 - Power and Servo Assembly 

1 - Computer Control & Reticle Dimmer Assembly 

1 - GSJI Interconnect Harness Assembly (LEM) 

1 - Signal Conditioner Assembly 
1 - Navigation Base Assembly (LEM) ^' ' 

1 - Alignment Optical Telescope (LEM) 


Part Number 
6003001-XXX 
6007001-XXX 
2007222-XXX 

6007200-XXX 
6014512-XXX 
6014515-XXX 
6070010-XXX 
6899950-XXX 
6011000-XXX 


1.2 The GUI System herein shall be identified by Part #6015000. The computer 
contains the BURST lie program flight ropes in tbs core rope memory. 


SCOPE 


2.1 This specification outlines the checkout requirements for G&N System 
Installed in a LEM Vehicle.. Addendum to this specification will cover any 
special checkout requirements associated with individual vehicles* 
G&N Systems and Computer Flight Programs. 

3* APPLICABLE DOCUMENTS 


3*1 Document Number 
LIS-540-10001 
LID-340-10000 
LID-340-10010 
LID-280-10004 
LID-390-10001 
LID-540-10001 


Subject 

LEM-PONS Functional Interface 

ICD*PGNS (LGC-CDU-PSA and Sig. Cond.) Instl. 

ICD-LEM DSKY Installation 
ICD-IMU-AOT-NVB-PTA Installation 
I CD-LEM Wiring Electrical Interface for PGNS 
ICD-LEM-PGNS Functional Interface Flow Diagram 
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The PSA, CDU, and PTA cold plates shall be provided with coolant as 
per ICD LIS-510-10001• 


5.3 Test Equipment Tolerances 

5.3.1 Measurements and tolerances specifications stated herein are basic GW 
System performance specifications. Calibration data must be supplied to the 
Acceptance Checkout Equipment (ACE) for the Power and Servo Assembly 
Adapter Module (PSAAM) and Signal Conditioner Assembly (SCA) performance. 
Final tolerances must include PSAAM and Signal Conditioner stability uncer¬ 
tainties (See Appendix 1) as well as ACE and ACE carry-on conditioning 
uncertainties. All uncertainties due to instrumentation shall be root sum 
squared with the basic G&N subsystem tolerance to yield an acceptable 
tolerance for use when testing the GW system in the spacecraft. 

5.3.2 In the event of a conflict between requirements, the following order of precedence 
shall apply. The contractor shall also notify AC Electronics Site Manager of 

the conflict. 

a. The contract 

b. The Specification 

c. Documents referenced in this specification. 

5.4* Test Sequence 

5.4.1 The test sequence shall normally follow the flow gram in Figure 1. Any test 
subsequent to Temperature Control Verification Section 6.3.4 may be conducted 
providing the General Turn On Procedure 6.2.4 is followed. 

5.5 The generation of noise alarm indication, as evidenced by one or more Noise 
Peak Event Lamps becoming lighted shall be cause for immediate determination 
of effects on the GW system test in progress. In the event of detrimental effects 
on the system test a troubleshooting routine shall be entered to determine the 
cause of the alarm. Testing shall continue only after demonstrating that the 
cause of the noise alarm has been located and that remedial action has been or 
will be taken, or that the transient or noise causing the alarm has no detrimental 
effect on the GW System or test in progress. 

5.6 Test Failure Criteria 

5.6.1 IRIG and PIPA data (See paragraph 6.3.9) 
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5.6.1.1 If Di, I> 2 , or D 3 exceeds its maximum value as specified in 6 .3.9 for any DUG or 
PIPA, a retest sequence shall be Initiated as indicated below: 



RETEST SEQUENCE 

The retest sequence shall be performed only for the test positions indicated in the 
table below, corresponding to the original out-of-spec parameter. In addition, 
other selected parameters shall be recalculated and qualified. 


0.0. s. 

PARAMETER 

PERFORM 

POSITIONS 

PARAMETERS TO BE REQUALIFIED 

NBDY 

1 

NBDY 

NBDZ 

1 thru 2 

NBDZ. NBDY. X PIPA SF error. X PIPA bias 

NBDX 

1 thru 3 

NBDX. NBDZ. NBDY. X PIPA SF error. X PIPA bias. ADIAX 

ADSRAY 

1 thru 4 

ADSRAY, NBDX, NBDZ, NBDY, X PIPA SF error, X PIPA 
bias. ADIAX. ADIAZ. Z PIPA SF error. Z PIPA bias 

ADSRAZ 

X thru 9 

ADSRAZ, ADSRAY, NBDX, NBDZ, NBDY, X PIPA SF error, 

X PIPA bias, ADIAX, ADIAZ, Z PIPA SF error, Z PIPA bias, 
ADSRAX. Y PIPA SF error. Y PIPA bias 

ADSRAX 

1 thru 7 

ADSRAX, ADSRAY, NBDX, NBDZ, NBDY, X PIPA SF error, 

X PIPA bias, ADIAX, ADIAZ, Z PIPA SF error, Z PIPA bias, 

Y PIPA SF error. Y PIPA bias_ 

ADIAY 

1 thru 10 


ADIAZ 

1 thru 4 

ADIAZ, NBDX, NBDZ, NBDY, X PIPA SF error, X PIPA bias, 
ADIAX. Z PIPA SF error. Z PIPA bias. ADSRAY 

AD1AX 

1 thru 3 


X PIPA bias 
of SF error 

1 thru 2 

X PIPA SF error, X PIPA bias, NBDZ, NBDY 

Z PIPA bias 
or SF error 

1 thru 4 

Z PIPA SF error, Z PIPA bias, ADSRAY, NBDX, NBDZ, NBDTI 
X PIPA SF error. X PIPA bias. ADIAX. ADIAZ 

Y PIPA bias 
or SF error 

1 thru 6 

Y PIPA SF error, Y PIPA bias, Z PIPA SF error, Z PIPA bias 
ADSRAY, NBDX, NBDZ, NBDY, X PIPA SF error, X PIPA 
bias. ADIAX. ADIAZ 


If Dp Dg, and D g are within tolerance after the retest sequence is completed, 
the original out-of-tolerance terms calculated in 6.3.9.70.4 shall be exonerated. 



































5.6.1.2 

5.6.2 


5.7 

5.8 

5.9 

5.10 

5.10.1 

5.10.2 


APOLLO GAN Specification 
ND1002349 REV B 


If ° 1 » D 2 , and D 3 are within tolerance after the retest sequence is completed, 
the original out-of-tolerance terms calculated in paragraph 6.3.9.70.4 shall 
be exonerated. 

Failure to be within the maximum values of Dj, D 2 , and Dg after the retest 
sequence of 5.6.1.1 shall constitute a failure of the assembly. 

Failure of the GAN System to pass any examination or test specified herein shall 
tentatively classify the GIN system as non-conforming. Normal test sequence 
may be continued upon determination of the cause of the nonconformance or at 
the discretion of the GIN contractor test team if it is determined that such 
action is not detrimental to the GIN System or other interfacing subsystems. 

All nonconformances shall be investigated and cleared by waivers (F.N.N), 
correction of specification, or hardware replacement and retest. The suspected 
malfunctioned hardware shall be removed and returned to the laboratory where 
the malfunction shall be verified. Only after malfunction verification shall a 
flight certified replaceable element be installed in the GIN System. 

ReteSt jiubeequeitt to replacement of a malfunctioned assembly with ttet > 
of a. flight certified'aUMmbly Aall he It the discretion of NASA Engineering. 
Table n ban be used as a guide to determine general retest requirements. 

In alLretest pirOoeditre, the test bequeboe oL Figure 9 shalli be- adhered 1 

; to.~ - it* ttsi , «i_.are 2. 

It is assumed that the Test Conductor has a working knowledge of the 
test equipment used; therefore, this procedure contains only the steps 
pertaining directly to the GIN components. If any questions arise 
concerning the test equipment, the Test Conductor should refer to the 
respective operational manuals. 

Spacecraft systems other than the GIN System may be operating on a 
noninterfering basis while individual system checkout of the GIN is being 
conducted. 

Data Retrival 

All data concerning the checkout and operation of the GIN System as 
monitored via ACE, shall be recorded on the data sheets associated' 
with their corresponding test. Out of tolerance readings shall be 
recorded and flagged by appropriate signals. 

During GIN System testing, all interleaved data, Uplink Command File and 
Downlink Data File shall be maintained (recorders ON). All A/B PCM data, 
that is not made available to the ACE displays shall be verified by requests a 
time history data strip out of said data for the time period when the test was 
performed. 
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Paragraph No. 

6.3.1 

6.3.2 

6.3.3 

6.3.4 

6.3.5 

6.3.6 

6.3.7 

6.3.8 

6.3.9 

6.3.10 

6.3.11 

6.3.12 

6.3.13 

6.3.14 

6.3.15 

6.3.16 

6.3.17 


Zfi&LDUfi 

Standby Power In Teat 

Alarma and Interrupta Teat 

IMU Operate Power On Test 

Temperature Control Verification 

PGNC8 Power 8upply Teat 

mu Operational Teat 

PGNCS Operational Teat 

IRIG Scale Factor Teat 

mu Performance Teat 

LGC Voltage Margin Teat 

LGC Clock Frequency Teat 

Glmbal Friction Teat 

Stabilization Loop Response Teat 

G and N Fine Alignment Test 

AOT Functional Performance Teat 

Flight Rope Fixed Memory Bank Sum Check 

LGC Clock Alignment Test 

GAN TESTS 

FIGURE 1 


6. DETAILED REQUIREMENTS 

6.1 Initial Teat Conditions 

6.1.1 The mu shall be supplied with heater power cm a continuous basis. The portable 
temperature controller (Model No. 410-31058) shall be connected at all times although 
heater power may be supplied from the +28 VDC IMU STANDBY bus and monitored 
through ACE. 

6.1.2 The mu shall never be without heater power longer than 15 minutes. 

6.2 Operational Requirements 



TABLE I RETEST SEQUENCE 
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6.2.1 Emergency Shutdown Procedure 

CAUTION 

fit the evenftefany malfunction which might damage the GIN System before the 
normal shutdown procedure in 6 . 2.2 can be performed, power shall be removed 
from the GIN System as soon as possible. If at all possible, without creating 
any delay, IMU Operate Power should be removed first. 

6.2.2 Normal Shutdown Procedure 

6 .2.2.1 The normal shutdown of a GAN System shall include parking the gimbals prior 

to removing IMU Operate Power. This is accomplished in the following procedure. 

6 .2.2.2 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+09000 ENTR 

6 .2.2 .3 On the CRT, verify the following platform angles are displayed: 

IG is between 358 and 002 
MG is between 088 and 092 
OG is between 358 and 002 
Verify Gimbal Lock Lamp is lighted. 

6 .2.2.4 Pull out +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11 to remove 
IMU OPERATE power. 

6 .2.2.5 Pull out +28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to 
remove LGC OPERATE power. 

6 .2.2 .6 Pull out +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to 
remove IMU STANDBY power. 

6.2.3 Initial Turn-On Procedure 

6 .2.3.1 Proper coolant flow shall be verified prior to application of any power to the 
GAN System. 

6.2.3.2 The initial power turn-on sequence shall be in the order specified in the test 
procedures ( 6 .3) observing all cautions and delays as specified. 
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6.2.4 General Turn-On Procedure 


6.2.4.1 This step shall be effective only after having completed the initial turn-on procedures. 

6.2.4.2 Proper coolant flow shall be verified. 


«. 2.4.3 Depress 428 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to 
supply IMU STANDBY power. Record time. 

6.2.4.4 Depress 428 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to supply 

LGC Operate Power. The Restart lamp may come on; tf it does press RSET on the DSKY. 

8.2.4.6 On K-148 enter the following sequence: 

Press ERROR RESET 
VERB 36 ENTR (fresh start) 

VERB 57 ENTR 

00015 ENTR 

VERB 21 NOUN 27 ENTR 

77777 ENTR (LGC Self Check) 

6.2.4.7 On the CRT, verify that the 3.2KC 28V Supply Indicates between 28.04 and 29.16 
VRMS (GG 1331). 

6.2.4.8 On the CRT DSKY display verify that R1 does not display 01102 or 41102 (indlcatii^ 
a malfunction). 


6.2.4.9 After 5 minutes enter the following in K-148: 


a. VERB 34 

b. VERB 21 NOUN 27 

c. 00000 

d. VERB 25 NOUN 01 

e. 03770 

f. 10067 

g. 05532 

h. 01770 

L VERB 25 NOUN 26 

j. 01000 

k. 01770 

m. 00007 

n. VERB 30 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR SET LOC 
ENTR CCS NEW JOB 
ENTR TC CHANG1 
ENTR TC ACTUTON 
ENTR CALL PRIO/DELAY 
ENTR 01 PRIORITY 
ENTR RELATIVE E-MEM 
ENTR BANKADD. 

ENTR REQ EXEC. 


NOTE: If a VERB 36 is performed after the above information has been 
entered repeat lines 6.2.4.9.1 through 6.2.4.9. n. 
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6.2.4.10 CAUTION : LOC OPTOATE and I MU STANDBY power aust have been applied 
a minimum of two hours before energizing the IMU OPERATE 
circuit breaker in step 6.2.4.16 unless all of the following 
conditions are net: 


IP: 1. The G&N System has previously been in Standby Mode at least 

two hours and subsequently been in Operate Node, AND 

2. The gimbals were placed in a parked position prior to 
shutdown, AND 

3* The shutdown period did not exceed 5 days, AND 

4. The Spacecraft or QtJ have not been moved in any way during 
the shutdown period. 

THEN: The two-hour Standby Mode operation requirement is reduced 

to 15 minutes. 

6.2.4.11 The G&N System is defined as being in Standby Mode when DOC Operate 
and IMU Standby power is applied and IMU Operate power is off. The 
inertial components shall have suspension power in Standby Mode. 

12 The G&N System is defined as being in Operate Mode when LOC OPERATE, 
IMJ STANDBY and IMU OPERATE POWER is applied to the system. 

13 Set up analog recorder to monitor the following signals: 


6.2.4. 

6.2.4. 


Signal No. 

Signal Name 

a. 

QG 2136 

MG Servo Error Total 

b. 

GG 2106 

IG Servo Error Total 

0. 

OG 2166 

OG Servo Error Total 

d. 

GG 2112 

10 IX Resolver Sine 

e. 

GG 2172 

OG IX Resolver Sine 

f. 

QG 2142 

MG IX Resolver Sine 

S* 

or 1201 

IMU 28V 1* 800 CPS 


6.2.4.14 Start the analog recorder at a chart speed of 5 «/sec. Start the 
event recorder at a chart speed of 1.. W-c. .... 

6.2.V.1J On CRT, .onltar +120 VUC PIPA SUPPLY (00 10L0) and IMJ Qlab.1 anglaa. 

Record time. If 15 minutes have elapsed sinae performing paragraph 
6.2.4.3 proceed to the next paragraph. 

6.2.4.16 Press in +28VDC IMU OPERATE circuit breaker on IS! Cabin Panel 11. 
Record time. 
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6.2.4.17 


6.2.4.18 


6.2.4.19 


6.2.4.20 


6.2.4.21 


6.2.4.22 

6.2.4.23 

6.2.5 

6.2.5.1 

6.2.5.2 


Verify on the analog recorder that the oscillations of the resolver 
sine signals (GG 2112, GG 2172, and GG 2142) are not sustained 
and that the signals damp out within 15 seconds. If this condition 
is not attained, remove IMU OPERATE power immediately. 

On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 
90 ± 10 seconds after step 6.2.4.16 is initiated. Verify that 
this voltage is between 114 and 126 after 100 seconds from 
step 6.2.4.16. 

Verify absence of LGC WARNING, ISS WARNING, and K3TCS CAUTION 
lights in the I£M cabin. 

On the CRT, verify all IMU Gimbal angles between 358 and 002. 

On K-148 enter the following sequence: 

VERB 4l NOUN 20 ENTR 

+00000 ENTR 
+00000 ENTR 
+00000 ENTR 

On the CRT, scan the power supply voltages to verily their normal 
operation. (No indications flashing). 

After all the tests'of 6.3 in Figure 1 have been completed, the 
General Turn-On Procedure (6.2.4) and IMU Operational Test (6.3.6) 
shall be completed before re-running any test. Otherwise, the 
testing sequence shall continue in accordance with Figure 2. 

Interruption of Power. 

IMU Operate power shall never be applied without the presence of 
LGC Operate and IMU Standby Power. 

The G&N System log book shall include the gimbal positions at 
time of power shutdown. If omitted, it shall be assumed that the 
gimbals were not parked prior to shutdown. The logbook shall also 
state if any movement of the IMU or Spacecraft has taken place 
after shutdown. The times of application and removal of any bus 
power to the G&N System shall be recorded. 


6.2.5.3 After the system has been operating with IMU Operate power on, and a power 
Interruption occurs, immediately set the IMU Operate power circuit breaker 
to OFF. When power is restored a. minimum of l&mimilee operation hr 
Standby Mode is required beffcre resuming IMU Operate pdw*& If the pcwe* a 
Interruption was longer than iS minutes, the G&N System shall be rus Itr" 
8tandby Mode form time Interval at least equals to the duratldh power was off 
befdre resuming IMU Operate power. However, this period need not exceed 
two hours before application of IMU Operate power. 
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6.2.6 A wnup period of at least one hour in Operate Node is required 

prior to performing any test in which gyro or accelerometer parameters 
are measured, and at least 15 minutes prior to any test in which 
precision amplitude and frequency power supply checks are made. 

6.3 Test Procedures 

6.3.1 Standby Power On Tests 

6.3*1*1 The Portable Temperature Controller, Model no. 400-31058 shall be 

supplying inertial component heater power to the OW System through 
connector 56JI (K30). If alarm or fall indications are present on 
the PTC, they shall be cleared by depressing the SYSTEM RESIT push¬ 
button on the FTC. 

6.3.1.2 The following switches and/or circuit breakers shall be closed to 
energise the indicated buses. 


LOCATION 

NOMENCLATURE 

IDENTIFICATION 

Panel 14 

BAT 5 NORMAL FEED 

4S10 

Panel 14 

BAT 6 NORMAL FEED 

4S11 

Panel 16 

. X LUNAR BUB TIE 

4CB5 

Panel 16 

BAT 1-4-6 FEED TIE 

4CB17 

Panel 16 

bat 2-3-5 feed tie • 

4CB25 

Panel 16 * 

ASC RCA 

4CB14 

Panel 16 

ASC RCA CONT. 

5CB7 

Panel 16 , 

DC BUS EDIT 

4CB21 

Panel 16 

DISP. 

4cbi6 

Panel 11 

X LUNAR BUB TIE 

4cb4 

Panel 11 

BAT 1-4-6 FEED TIE 

4CB18 

Panel 11 

BAT 2-3-5 FEED TIB 

4CB26 

Panel 11 

ASC RCA 

4CB15 

Panel 11 

ASC RCA CONT. 

4cb6 * 

Panel 11 

DC BUS VOLT 

4CB22 

Panel 16 

INV. NO. 2 

4CB13 

Panel 14 

AC WR to INT 2 Position 

4si4 

Panel 11 

AC BUS FEED TU 

4CB24 

Pannel 11 

AC BUS VOLT 

4CB27 


6.3*1*3 DCJ Standby Power Turn On 

6.3*1*3*1 Turn on Brent Recorder to a speed of Ip am/sec. 

6.3*1*3*2 Press in *26 TDC DU STANDBY circuit breaker on UN Cabin Panel 11. 

Record tins. 

6.3* 1*3*3 VUrify on the Brent Recorder that *26 VDC DU STANDBY power discrete 

(00 1513) is on. On CRT +26V DU STANDBY Bus (GO 1510) shall indicate 
between 24.5 and 33*5 
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6.3.1.3.4 

6.3.1.4 

6.3.1.4.1 

6.3.1.4.2 

6.3.1.4.3 

6.3.1.4.4 

6.3.1.5 
6.3.1.5.1 

6.3.1.5.1. 

6.3.1. 5.1. 


The PIPA TEMP, displayed on CRT, shall be monttored periodically one hour 
to ensure that the PIPA Temperature Control circuitry is operating to maintain 
a temperature of 130±5.0 Deg. F. (GG 2300). One hour after performing step 
6.3.1.3.2 record PIPA TEMP. The PIPA Temperature shall be 130.5* ±1.5*F. 
The HUG temperature shall be within 3.0*F of the PIPA Temperature. 

Computer Power Turn On 

Press tn+28VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11. 

On CRT, +28V LGC Operate Bus (GG 1520) shall indicate between 24.5 and 33.5. 
Ignore computer alarm indications. Verify on event recorder that +28V LGC OP 
(GG 1523X) discrete is on. Using D8KY, enter VERB 36 ENTR then press RSET. 
All computer alarms shall clear. 

On CRT, the +14VDC LGC SUPPLY (GG 1020) shall indicate between 13.6 and 
14.4 VDC. Record this value. 

On CRT the 28V 3200 CPS SUPPLY (GG 1331) shall indicate between a 28.04 and 
29.16 VRMS. Record this value. 

LGC Operational Tests 

DSKY Check 

Initiate the DSKY check by entering in the DSKY: 

Press Error Reset 

VERB 57 ENTR 00015 ENTR (clear erasable memory) 

VERB 21 NOUN 27 ENTR 
00011 ENTR 

All the electroluminescent elements (PROG, VERB, NOUN and Row 1, Row 2, 
Row 3) shall display the decimal number nine (9). Including the 9's, the following 
shall be displayed for approximately 5 seconds. 

a. 9's 

b. 8's 

c. 7's 

d. 6’s 

e. 5's 

f. 4's 

g. 3's 

h. 2's 

l. l's 

j. 0/s 

k. Minus signs in ROW 1,ROW 2, ROW 3l 

l. VERB-NOUN Flashing / On concurrently for 5 seconds 

m. COMPACTY J 
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o. Plus sign* in ROW 1, ROW 2, ROW 3\ On concurrently for 5 seconds 

p. VERB-NOUN flashing > 

q. COMP ACTY J 

r. COMP ACTY - On for 5 seconds then DSKY blanks 

6.3.1.5.1.3 The DSKY pushbuttons shall be checked by entering: 

VERB 25 NOUN 01 ENTR 
01740 ENTR 
+00123 ENTR 
-00466 ENTR 

-00789 DO NOT press ENTR 

The DSKY shall display +00123 in Row 1, -00456, in Row 2, and -00789 in Row 3. 
Press CLR pushbutton three times on DSKY. Observe that Row 1, Row 2 and Row 
3 are blank. 

6.3.1.5.2 Lamp Test 

6.3.1.5.2.1 Initiate the Lamp Test by entering in the DSKY: 

VERB 35 ENTR 


6.3.1.5.2.2 The following DSKY displays shall illuminate for approximately 5 seconds. 


a. UPLINK ACTY 

b. NO ATT 

c. ST BY 

d. KEY REL flashing 

e. TEMP 

f. G1MBAL LOCK 

g. PROG > 

h. RESTART 

i. TRACKER 

j. OPR ERROR Flashing 

k. VERB-NOUN Flashing 

l. Plus 88888 in Row 1 Row 2 and 3. 


On currently for approximately 5 seconds. 


On CAUTION/WARNING panel, the following displays shall illuminate, then extinguish. 
LGC 
ISS 
PGNS 


6.3.1.5.3 Uplink Check 

6.3.1.5.3.1 On K-START 148, set LOAD/INHIBIT switch to LOAD, set TAPE/KEY switch 
to KEY, then enter the following: 

ERROR RESET 

VERB 25 NOUN 01 ENTR 

03375 ENTR 

+01234 ENTR 

-56789 ENTR 

+00000 ENTR 
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6.3.2.1.2 On CRT, DflKY display, verify R1 - 33777 and R3 - 03177 
6*3.2.1.3 On K-146 enter the following sequence 

verb 25 worn 26 sm 

04000 ERTR 
01777 ERTR 
00006 BNTR 
VERB 30 HfTR 

6.3.2.1.4 Verify RESTART, end F0RC8 CAUTIOR lepps ere 01. 

6.3*2.1.$ On K-146 enter VERB 36 ERTR. Press HtROR RESET pushbutton. All alnrns 
shell clear. 

6.3.2.2 Rupt Lock-Interrupt Too Long 

6.3.2.2.1 On K-146 enter the following sequence 

VERB 24 KHJR 01 ERTR 
03377 EBTR 
30001 EMTR 
03377 EMTR 

VERB 2$ ROUE 26 BTTR 
00001 ERTR 
01777 ERTR 
00006 EMTR 
VERB 31 ERTR 

6.3.2.2.2 Verify RESTART, end P0RC8 CAUTIOV lepps ere 01. 

6.3.2.2.3 On K-146 enter VERB 36 ERTR. Press BIROR RESET pushbutton. All 

elerns shell deer. 

6.3*2.3 TC Trap Test 

6.3*2.3*1 On K-146 enter the following sequence 

VERB 21 ROUE 01 BTTR ' 

03377 ERTR 
03377 BTTR 
VERB 2$ HOUR 26 ERTR 
04000 BTTR 
01777 EMTR 
00006 ERTR 
VERB 30 HfTR 

Verify RESTART, end POTCS CAUTIOE leaps ere OR. 

On K-148 enter VERB 36 ERTR. Press ERROR RESET pushbutton. All 
eleros shell clear. 


6.3.2.3.2 

6.3.2.3.3 



- 21 - 


APOLLO G&N Specification 
ND1002349 REV B 


6.3.2.4 
6.3.2.4.1 


6.3.2.4.2 

6.3.2.4.3 

6.3.3 


Night watchman Test 

On K-148 enter the following sequence 

VERB 24 NOUN 01 ENTR 
03377 ENTR 
30001 ENTR 
03377 ENTR 

VERB 25 NOUN 26 ENTR 
03400 ENTR 
01777 ENTR 
00006 ENTR 
VERB 30 ENTR 

Verify RESTART, and PGNCS CAUTION lamps are ON. 

On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
shall clear. 

IMU OPERATE POWER ON TESTS 

CAUTION * 

Prior to application of IMU OPERATE power in step 6.3.3.1.4, LGC OPERATE 
and IMU STANDBY power must have been applied to the G&N System continuously 
for a minimum of two hours. The only exception is when the requirements of 
step 6.2.4.10 are met and this does not apply for the initial application of IMU 
OPERATE power. 

NOTE: Perform the following DSKY entries before continuin g * 


a. VERB 25 

NOUN 01 

ENTR 


b. 03770 


ENTR 

SET LOC 

c. 10067 


ENTR 

CCS NEW JOB 

d. 05532 


ENTR 

TC CHANOI 

e. 01770 


ENTR 

TC ACTLITCN 

f. VERB 25 

NOUN 26 

ENTR 

CALL PRIO/DELAY 

g. 01000 


ENTR 

01 PRIORITY 

h. 01770 


ENTR 

RELATIVE E MEMORY 

i. 00007 


ENTR 

BANK ADD 

j. VERB 30 


ENTR 

REQ EXEC. 


If a VERB 36 is performed after the above Information has been entered repeat 
lines f through j. 
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6.3.3.1 Verification of Power Turn-On 

6.3.3.1.1 Set up analog recorder to monitor the following signals: 


SIGNAL NO. 

SIGNAL NAME 

a. 

GG 2136 

MG Servo Error Total 

b. 

GG 2106 

IG Servo Error Total 

c. 

GG 2166 

OG Servo Error Total 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

GG 2172 

OG IX Resolver Sine 

f. 

GG 2142 

MG IX Resolver Sine 

g. 

GG 1201 

IMU 28V 1% 800 cps 

h. 

SPARE 



6.3.3.1.2 Start analog recorder to a chart speed of 5 mm/sec. Start event recorder 
at a chart speed of 1.0 mm/sec. 

6.3.3.1.3 On CRT, monitor +120 VDC PI PA SUPPLY (GG 1040) and IMU glmbal angles. 

6.3.3.1.4 Press in +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. 
Record time. 

6.3.3.1.5 Verify on analog recorder that the oscillations of the resolver sine signals 

(GG 2112, GG 2172, and GG 2142) are not sustained and that the signals damp out 
within 15 seconds. If they don't, remove IMU OPERATE power as soon as 
possible. 

6.3.3.1.6 On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 90±10 
seconds after step 6.3.-3.1.4 is initiated. Verify that this voltage is between 
114 and 126 after 100 seconds from step 6.3.3.1 *4. 

6.3.3.1.7 On event recorder verify the following: 

LGC WARNING is OFF (GG 9001) 

ISS WARNING is OFF (GG 9002) 

PGNCS CAUTION is OFF (GG 9003) 

6.3.3.1.8 On CRT, verify all IMU glmbal angles Indicate between 358 and 002. 

6.3.3.1.9 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 
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6.3.4 

6.3.4.1 

6.3.4.2 

6.3.4.3 

6.3.4.4 

6.3.4.5 

6.3.4.6 

6.3.5 

6.3.5.1 

6.3.5.2 

6.3.5.3 


Temperature Control Verification 

When 15 minutes have elapsed from the time of IMU OPERATE power turn¬ 
on record PIPA TEMP (GG 2300). The PIPA TEMP shall be within 0.5* of 
the PIPA TEMP measured in 6.3.1.3.4. 

When 30 minutes have elapsed from the time of IMU OPERATE power turn-on 
• record IRIG TEMP (GG 2301). 

When 1 hour has elapsed from the time of IMU OPERATE power turn-on, 
monitor PIPA TEMP (GG 2300) and IRIG TEMP (GG 2301) on the CRT. 

Monitor and record temperature readings every 5 minutes for 30 minutes. 

Verify that each reading does not deviate from the average value of each 
signal by more than 0.1*F. 

The PIPA Temp shall be 130.5 (id. 5) # F. The IRIG TEMP shall be 135 (±2.5* )F. 

The PIPA TEMP recorded in step 6.3.4.4 shall be within 1.0*F of the temperature 
recorded in steps 6.3.1.3.4 and within 0.5”F of the PIPA TEMP recorded in 
6.3.4.1. 


The IRIG TEMP recorded in step 6.3.4.4 shall be within 0.5*F of the 
temperature recorded in step 6.3.4.2. 

PGNCS Power Supply Teste 

From the CRT, confirm power supply voltages (or temperatures) are as 
specified and record values observed. 

The PIPA Calibration Module Temperature (GG 6020) shall be between +45 
and +90 DEG F. 

The PSA Temperature (GG 6021) shall be between +60 and +110 DEG F. 
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6.3.5.4 The LGC Temperature (GG 4300) shall be between +45 and +130 DEG. F. 

6.3.5.5 The +28 VDC IMU OPERATE BUS (GG 1500) shall be between 24.5 and 33.5 VDC. 

6.3.5.6 The +28 VDC IMU STANDBY BUS (GG 1510) shall be between 24.5 and 33.5 VDC. 

6.3.5.7 The +28 VDC LGC OPERATE BUS (GG 1520) shall be between 24.5 and 33.5 VDC. 

6.3.5.8 The +120 VDC PIPA Supply (GG 1040) shall be between 114 and 126 VDC. 

6.3.5.9 The »28 VDC Supply (GG 1100) shall be between -21.5 and -33.5 VDC. 

6.3.5.10 The +4 VDC CDU Supply (GG 1070) shall be between 3.8 and 4.2 VDC. 

6.3.5.11 The IMU 28V'800 CPS 1 pet Supply (GG 1201) shall be between 27,44 and 
28.56 VRMS. 

6.3.5.12 The IMU 28V 800 CPS 5 pet 90 PH Supply (GG 1202) shall be between 26.6 and 
29.4 VRMS. 

6.3.5.13 The IMU 28V 800 CPS 5 pet 0 PH Supply (GG 1203) shall be between 25.9 and 
30.1 VRMS. 

6.3.5.14 The 3.2 KC 28V Supply (GG 1331) shall be between 28.04 and 29.16 VRMS. 

6.3.5.15 The 2.5 VDC T/M Bias (GG 1110) shall be between 2.4 and 2.6 VDC. 

6.3.5.16 The +14 VDC LGC Supply (GG 1020) shall be between 13.6 and 14.4 VDC. 

6.3.5.17 The +4 VDC LGC Supply (GG 1030) shall be between 3.8 and 4.2 VDC. 

6.3.5.18 The phase difference between the 3.2 KC supply and LGC sync shall be 
0±10 # (NG 1336). 

6.3.6 IMU OPERATIONAL TEST 

6.3.6.1 On K-148 enter the following: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT DSKY Row 1 Indication AAAAA and the time of day. 
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6.3.6.2 On K-148 enter the followir*: 

VERB 21 NOUN 01 ENTR 
03377 ENTR 
AAAAA ENTR 

VERB 06 NOUN 02 ENTR 
03377 ENTR 

Record CRT DSKY Row 1 indication aa ±BBBBB 

6.3.6.3 Perform the following calculations: 

BBBBB x 5.12 _ 

*• 3600 CCCC. C (Contents (hrs) of high order scalar register) 

b. 23.3-CCCC. C -DDDD.D hours 

c. DDDD. D ♦ time of day recorded in 6.3.6.1 ■ time of day at which high 
order scalar register will overflow. 

6.3.6.4 If time of day is within 12 minutes of that calculated in 6.3.6.3. c when 
about to perform any of the following paragraphs,. wait until that time 
calculated in 0.3.6.3. c has passed and proceed. 

i. 3.6.5 In K-148 enter the following sequence: 

VERB 57 ENTR 
00004 ENTR 
VERB 34 ENTR 

6.3.6.6 Wait 200 seconds, then verify on the CRT, that the X, Y and Z PIPA SG 
Output signals all indicate 0.042.5 Volts but not 0. 

6.3 6.7 Approximately 12 minutes after performing step 6.3.6.1, VERB 06 NOUN 66 
shall flash. 
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6.3.6.8 From the CRT, DSKY display, read and record R1 and R2 (local gravity 
whole and fractional respectively). The value recorded shall be between 
975.0 and 985.9 cm/sec 2 . 

6.3.6.9 On K-148 enter the following sequence 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash. 

6.3.6.10 From the CRT, DSKY display, read and record the horizontal fractional 
component of earth rate acting on the X, Y, and Z IRIG's as displayed 
In R2. The value recorded shall be between . 77882 and . 97882. 

6.3.6.11 Terminate the test by entering in K-148 the followii«: 

VERB 36 ENTR 
VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 

6.3.7 PGNCS Operational Test 

6.3.7.1 Start the PGNCS Operational test by inserting the following sequence 
into K-148: 

VERB 57 ENTR 

00010 ENTR X 

0* shall be displayed * ’ 

VERB 33 NOUN 01 is displayed flashing 
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6.3*7*2 

6.3.7.2.1 

6.3.7*2.2 
6.3*7*2.3 

6*3*7*3 

6.3.7.3.1 

6.3*7*3*2 

6.3*7.3*3 

6.3*7** 

6.3.7***1 

6.3*7.*.2 

6.3.7*5 

6.3.7.5.1 

6.3.7.5.2 
6.3*7.5.3 
6.3.7.6 

6.3.7.6.1 


On wind Accuracy 0* 

On K-l*8, press ERTR 

VERB 33 NOUN 02 la Displayed Flashing 

6h Event Module Verify OSS WARNING Lamp Lights 
IPreee ENTR 

VERB33NOUN OSHdr Displayed Tfcshii*. 

Read and record the CRT DO Global angles.' . The indications shall 
be 000±001 degree. 

Read and record CRT the DSKT Roe 1, 2, and 3 indications. The 
indications shall be 400000 ± 00007* 

Poland Accuracy *3*. 

On K-l*8, press ERTR, VERB 33 ROUE 0* is displayed flashing after 
approxlaately 20 seconds. 

Read and record the CRT ZMJ Global angle. The indications shall be 
0*3 1 001 degrees. 

Read and record the CRT DSKT Roes *1, 2, and 3 indications. The 
indications shall be 40*500 ± 00007. 

CDU Repeating Accuracy *5* 

On K-l*6 press BfTR. In about 90 seconds VERB 05 HOUR 30 is displayed 
flashing. 

Read and record the CRT DGKY Roes 1, 2, and 3 indications. The 
indications shall be between 7777* end 00003* 

Co—nil Accuracy 90*. 

On K-l*8 Press VERB 33> ENTR. In approxlaately 20 seconds VBIB 33 
ROUE 06 Is displayed flashing. The GIMBAL LOCK leap on DSKT shall 
be lighted. 

Read and record the CRT IMJ Giabal angle. The indications shall be 
090 ± 001 degrees. 

Read and record the CRT DGKY Rows 1, 2, and 3 Indications. The 
Indication shall be 409000 ± 00007* 

Coaand Accuracy 135*. 

On K-l*8 press ERTR. In approxlaately 20 seconds VERB 33 ROUE 07 is 
displayed flashing. 
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6 . 3 . 7 . 6.2 

6.3.7.6.3 

6.3.7.7 

6.3.7.8 

6.3.7.8.1 

6.3.7.8.2 

6.3.7*9 

6.3.7.9.1 

6.3.7.10 
6.3.7*10.1 

6.3.7.10.2 
6.3.7.A0.3 

6.3.7.11 

6.3.7.12 

6.3.7.12.1 

6.3.7.12.2 

6.3.7.12.3 

6.3.7.12.4 


Read and record the CRT DU Gimbal Angle Indication. 
135 ± 001 degrees. 


The Indications shall be 


Read and record the CRT DSKY Rows 1, 2, and 3 indications. The 
indications shall be +13500 * 00007* 

On K-148 press EHTR. In approximately 20 seconds VERB 33 HOUR 10 is 
displayed flashing. The GIMBAL LOCK la^> on DSKY shall not be 
lighted. 


Cm Repeating Accuracy 135*. 

On K-148 press EHTR pushbutton. In about 90 seconds, VERB 05 NDUI 30 
is displayed flashing. 

Read and record the CRT DSKY Roes 1, 2, and 3 indications. The 
Indications shall be betveen 77774 and 00003. 

♦ Gimbal Lock Test 


On K-148, Press VERB 33, EHTR. In approximately 20 seconds VH*B 33 
ROUE 12 is displayed flashing. The GIMBAL LOCK leap on DSKY 
be lighted. 

fVi—md Accuracy 225*. 

On K-148 press BTTR. In approximately 20 seconds, VERB 33, ROUE 13 
is displayed flashing. 

Read and record the CRT DO Gimbal Angle indications. The indication be 

225±001 degrees. 

Read and record CRT DSKY Rows 1, 2, and 3 indications. The indication 
shall be +22$ 00 ± 00007* 

On K-148 press WTR. In approximately 20 seconds VERB 33 HOUR lA is 
displayed. The GIMBAL LOCK lamp shall not be lighted. 

CDU Command Rate Test 

On K-148 press EHTR. In approximately 30 seconds VERB 06 EDGE 86 is 
displayed flashing. The GIMBAL LOCK la^ on DSKY shall be lighted. 

Read and record the CRT DSKY Row 1, 2, and 3 indications. The 
indication shall be betveen 00012 and 00016. 

On K-148 insert VKB 33 EHTR. In approximately 30 seconds VRI 06 
and HOUR 66 is displayed flashing. Repent 6.3.7*12.2. The GIMBAL 
LOCK lamp on DSKY shall not be lighted. 


On K-148 Insert VERB 33 EHTR. In approximately 30 seconds VERB 06 
and ROUE 66 is displayed flashing. Repeat 6.3.7.12.2. The GIMAL 
LOCK lamp on the DSKY shall not be lighted. 
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6.3.7.13 

6.3.7.13.1 

6.3.7.13.2 

6.3.7.13.3 

6.3.7.14 

6.3.7.14.1 

6.3.7.14.2 

6.3.7.15 

6.3.7.15.1 

6.3.7.15.2 

6.3.7.15.3 

6.3.7.16 

6.3.7.16.1 

6.3.7.16.2 

6.3.7.17 

6.3.7.18 
6.3.7.18.1 


Command Accuracy 315* . 

On K-148 insert VERB 33 ENTR. In approximately 20 seconds VERB 33 
NOUN 20 will be displayed flashing. 

Read and record CRT IMU Gimbal Angles. The indicator shall be 3154001 degrees. 

Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be +31500*00007. 

CDU Repeating Accuracy 315* . 

On K-148 press ENTR. In approximately 90 seconds VERB 05 NOUN 30 is 
displayed flashing. 

Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be between 77774 and 00003. 

-Gimbal Lock Test 

On K-148 Press VERB 33 ENTR. In approximately 20 seconds VERB 33, NOUN 
22 is displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

On K-148 Press ENTR. In approximately 20 seconds VERB 33 NOUN 23 will 
be displayed flashing. 

Read and record the CRT DSKY Rows 1, 2 and 3 indications. The indications 
shall be: 

Row 1 22500*00007 

Row 2 22500*00007 

Row 3 00000*00000 

CDU Repeating Accuracy 225* . 

On K-148 press ENTR. In above 90 seconds, VERB 05 NOUN 30 is displayed 
flashing. 

Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indication 
shall be between 77774 and 00003. 

On K-148 Press VERB 33 ENTR. The GIMBAL LOCK lamp shall not be lighted. 
VERB 21, NOUN 22 Is displayed flashing. * 

IMU CDU Fine Fall Test 

On K-148 insert the following sequence 
+00100 ENTR 
+00100 ENTR 
+00100 ENTR 

On Event Module verify that IS8 WARNING lamp lights. 
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6.3.7.18.2 

6.3.7.19 

6.3.7.19.1 

6.3.7.19.2 

6.3.7.20 

6.3.7.20.1 

6.3.7.20.2 

6.3.7.20.3 

6.3.7.20.4 

6.2 7.20.5 

6.3.7.20.6 

6.3.7.20.7 


After approximately 20 seconds, VERB 01 NOUN 10 shall be displayed. 
Verify that CRT DSKY display Row 1 Indicates 33XXX or 32XXX. 

IMU CDU Coarse Fall Test 

On K-148 insert the following Sequence 

VERB 33 ENTR 
+03750 ENTR 
+03750 ENTR 
+03750 ENTR 

Verify that ISS WARNING lamp Event Module lights. 

After approximately 20 seconds, VERB 01 NOUN 10 shall be displayed. 
Verify that CRT DSKY display of Row 1 indicates 33XXX or 32XXX. 

FDAI Linearity Test 

On K-148 enter VERB 33 ENTR 
VERB 33 NOUN 27 shall be displayed. 

On CRT verify the following: 

PITCH ATT ERROR is between+15.3 and+18.7 DEG (GG 2219) 

YAW ATT ERROR is between +15.3 and +18.7 DEG (GG 2249) 

ROLL ATT ERROR is between +15.3 and +18.7 DEG (GG 2279) 

On K-148 press ENTR. 

VERB 33 NOUN 30 shall be displayed. i 

On CRT verify the followii^: 

PITCH ATT ERROR is between +14.4 and +17.6 DEG (GG 2219) 

YAW ATT ERROR is between +14.4 and +17.6 DEG (GG 2249) 

ROLL ATT ERROR is between +14.4 and +17.6 DEG (GG 2279) 

On K-148 press ENTR. 

VERB 33 NOUN 31 shall be displayed 

On CRT verify the following: 

PITCH ATT ERROR is between +05.4 and +06.6 DEG (GG 2219) 

YAW ATT ERROR is between +05.4 and +06.6 DEG (GG 2249) 

ROLL ATT ERROR is between +05.4 and +06.6 DEG (GG 2279) 

On K-148 press ENTR. 

VERB 33 NOUN 32 shall be displayed. 
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6.3.7.20.8 

6.3.7.20.9 

6.3.7.20.10 

6.3.7.20.11 
6.3.7.20.32 

6.3.7.20.13 

6.3.7.20.14 

6.3.7.21 

6.3.7.21.1 
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On CRT verify the following: 

PITCH ATT ERROR Is between *00.2 and -00.2 DBG (OG 2219) 

YAW ATT ERROR la between *00.2 and -00.2 DBG (GG 2249) 

ROLL ATT ERROR is between *00.2 and -00.2 DBG (GG 2279) 

On K-148 press ENTR. 

VERB 33 HOUR 33 shall be displayed. 

On CRT verify the following: 

FTTCH ATT HIROR is between -05.4 and -06.6 DBG (GG 2219) 

YAW ATT ERROR is between -05.4 and -06.6 DBG (GG 2249) 

ROLL ATT ERROR is between -05*4 and -06.6 DBG (GG 2279) 

On K-148 press ERTR. 

VERB 33 HOUR 34 shall be displayed. 

On CRT verify the following: 

PITCH ATT ERROR is between -14.4 and -17.6 DBG (GO 2219) 

YAW ATT HRROR is between -14.4 and -17.6 DBG (GG 2249) 

ROLL ATT ERROR is between -14.4 and* -17.6 DBG (GG 2279) 

On K-148 press ERTR. 

VERB 33 HOUR 35 shall be displayed. 

On CRT verify the following: 

PITCH ATT ERROR is between -15*3 end -18.7 DBG (GG 2219) 

YAW ATT HIROR is between -15*3 and -38.7 DBG (GG 2249) 

ROLL ATT ERROR is between -15*3 and -16.7 DBG (GG 2279) 

On K-148 enter VERB 36 HTTR. 

The proper operation of the DCJ CAGE function (consisting of steps 
6.3.7.21 thru 6.3.7*23) need be performed only once during the 
initial PGRCS Operational Test and oaltted froa subsequent testing 
of test 6.3.7. 

On K-148 enter the following sequence: 

VERB 4l HOUR 20 ENTFf 
*00500 ERTR 
*00500 ERTR 
*00500 HTCR 

On the CRT, verify all DiJ global angles indicate between 003 and 007 
DBG. 


6.3.7.21.2 
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On analog recorder, Monitor the following signals: 


6.3.7.21.4 

6.3.7.21.5 

6.3.7.21.6 


6.3.7.21.7 


SIGNAL HO. 

SIGNAL NAME 

a. 00 2136 

MG Servo Error 'Dotal 

b. 00 2106 

IG Servo Error Total 

c. QG 2166 

00 Servo Error Total 

d. GG 2112 

10 IX Resolver Sine 

e. 00 2172 

00 IX Resolver Sine 

f. 00 2142 

MG IX Resolver Sine 

g. 00 1201 

IMU 26V 1* 800 cps 

Start analog recorder 

to a chart speed of 5 em/sec 


On LEM Cabin Panel 4, hold IMU CAGE Momentary toggle switch in 
the OH position. (Do not release). 

On analog recorder, verify the IX Resolver Sine signals (GO 2112, 

00 2172, 00 2142) null out to less than 0.5 VRMS. Release D*J 
CAGE switch to the OFF position• Disregard any Momentary transients 
on the IX Resolver Sine signals when the switch is released. 

Any sustained oscillations shall be cause for laeediate removal 
of DCJ Operate power. 

On the CRT, verify all IMU glabal angles indicate between 358 
and 002. 


6.3.7.22 


Stop analog recorder. 


6.3.7.23 


6.3.7.24 


6.3.7.25 


On 1-148 enter the following sequence: 


VERB 36 EHTR 
VERB 41 HOUR 20 . EfTR 
+00700 ENTR 
+00700 EHTR 
+00700 EHTR 


On CRT verify the following: 

10 IX Resolver Sin (ll*) is between +5.5 and +8.5 DBG (GO 2121) 

MG IX Resolver Sin (11*) is betveen +5.5 and +8.5 DBG (GG 2151) 

00 IX Resolver Sin (ll*) Is between +5.5. and +8.5 DBG (GO 2l8l) 

On X-148 enter the following: 


VERB 41 

HOUR 20 EHTR 

+00000 

EHTR 

+00000 

EHTR 

+00000 

EHTR 
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6.3.8 IRIG Scale Factor Determination 

6.3.8.1 Insure that the IMU operate power and LGG Operate power have been applied for 
a minimum of one hour and that the IMU is not in a gimbal lock condition. 

6.3.8.2 On meter module monitor and record IRIG TEMP (GG2301) and PIPA TEMP 
(GG2300). 

6.3.8.3 On K-148 enter the following sequence. 

VERB 57 ENTR 
00005 ENTR 

6.3.8.4 PROG 08 shall be displayed. 

6.3.8.5 VERB 06 NOUN 61 shall flash. 

6.3.8.6 On the CRT DSKY, verify contents of Row 1 (Navigation Base Azimuth) and 
Row 2 (Site latitude shall be displayed). . 

6.3.8.7 If values for Row 1 and Row 2 are correct, proceed to the next step. 

If values for Row 1 and Row 2 are incorrect, enter the following sequence 
Into K-148: 

VERB 24 ENTR 

iexxxxx ENTR (Correct navigation base azimuth) 

+28.516 ENTR (Correct site latitude) 

Verify values In Row 1 and Row 2 are correct. 

6.3.8.8 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

♦00001 ENTR 

NOTE: If PROG lamp changes from 06 to 00 during next step or PROG 
ALARM is on, enter VERB 36 ENTR and repeat steps 6.3.8.3 
through 6.3.8.8. 
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6.3.8.9 In approximately 200 seconds VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (-X IRIG Scale Factor error in part per 
million. Position +00001) 

6.3.8.10 On K-148 enter the following sequence: 

VERB 33 EN1R (VERB 21 NOUN 30 shall flash) 

+00002 ENTR 

NOTE : If PROG lamp changes from 05 to 00 during next step or PROG 
ALARM lamp is on, enter VERB 36 ENTR and repeat steps 

6.3.8.3 through 6.3.8.7 and 6.3.8.10. 

6.3.8.11 In approximately 200 seconds VERB 06 NOUN 66 shall flash. Read and record 
from CRT DSKY Row 1 (-Y IRIG Scale Factor error in parts per million 
Position +00002). 

6.3.8.12 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall.flash) 

+00003 ENTR 

NOTE : If PROG lamp changes from OS to 00 during the next step, or 

PROG ALARM lamp is ON, enter VERB 36 ENTR and repeat steps 

6.3.8.3 through 6.3.8.7 and 6.3.8.12. 

6.3.8.13 In approximately 200 seconds VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (+Z IRIG Scale Factor error in parts per 
million. Position +00003). 

6.3.8.14 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00001 ENTR 

NOTE: If PROG lamp changes from 06 to 00 during the next step, or 

PROG ALARM lamp is on, enter VERB 36 ENTR and repeat steps 

6.3.8.3 through 6.3.8.7 and 6.3.8.14. 

6.3.8.15 In approximately 200 seconds, VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row (+X IRIG Scale Factor error in parts per 
million, Position -00001). 
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6.3*8.16 

6.3.8.17 

6.3.8.IB 

6.3.8.19 

6*3.6.20 

6.3.6.21 

6.3.6.22 

6.3*9 

6.3.9.1 

6.3.9.2 
6 .3*9*3 


On K-148 enter the fo Use lag sequence: 

VffiB 33 ENTR (VERB 21 Ktt* 30 shall flash) 

-00002 ENTR 

HOW: If PROO leap changes froa *9 to 00 during the next step, or 

PROG ALARM leap la OH, enter VERB 36 DTTR and repeat steps 
6 . 3 . 8.3 through 6.3*6.7 and 6 . 3 * 8 . 16 . 

In approxiaately 200 seconds, VERB 06 HOUH 66 shall flash. Read and 
record froa CUT D8KY Row 1 (♦! IRIG Scale Factor error la aarts car 
Billion, Position -00002). 


On K-146 enter the following sequence: 


VERB 33 ENTR (VERB 21 ROUE 30 shall flash) 

-00003 ENTR 

ROTE; If PROO leap changes froa 05 to 00 during the next step, or 
FROG ALARM is ON, enter VERB 36 ENTR and repeat stass. 

6.3.8.3 through 6.3.8.7 and 6.3.8.16. 

In approxiaately 200 seconds, VERB 06 NOUN 66 shall flash. Read and 
record froa CRT DSKY Row 1 (-Z IRIG Scale Factor error in parts per 
Billion, Position -00003). 


Repeat steps 6.3*8.6 through 6.3.8.19 twice to obtain second third 
set of data. 

Teralnate this test by entering in K-148 the following: 

VERB 34 ENTR 
VERB 4l HOUR 20 ENTR 
■♦00000 ENTR 
■♦00000 ENTR 
400000 ENTR 

The average of the three readings of Scale Factor frror for each of 
the 6 positions shall be 0 i 1750 PPM. 

D*J performance Test. A reference data sheet is provided at the end 
of this section to aid in data reduction. =» 


Insure that DCJ Operate power and LOC Operate power has been applied 
for a ainiaua of one hour and that the D«J is not in a Glabal Lock 
condition. 

On CRT display, monitor and record IRIG TEMP (OG 2301) and PIPA TEMP 


Adjust oscilloscope to display butterfly of X PIPA. 
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•• 3.9.4 On K~148 enter the following: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT DSKY Row 1 Indication AAAAA and the time of day. 

6.3.9.5 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 
03377 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR 
03377 ENTR 

Record CRT DSKY Row 1 indications as ±BBBBB. 

6.3 . 9 . 6 Perform the following calculations: 

*• 1? * CCCC.C (Contents (hrs) of high order scalar register) 

3600 

b. 23.3* CCCC.C - DDDD.D hours. * 

o. DDDD. D 4 present time of day - time of day at which high order 
scalar register will overflow. 

6.3.9.7 If the tins of day is within 12 minutes of that calculated in 6.3.9.6. c when 
about to perform any of the following paragraphs, wait until that time calculated 
ta 9.9.9.6. e has passed and proceed. 

Paragraph 

6.3.9.16 

6.3.9.35 
6.3.9.30 

6.3.9.36 
6.3.9.43 
6.3.9.48 

6.3.9.8 On K~148 enter the following sequence: 

VERB 01 NOUN 01 ENTR 
00366 ENTR 

Record contents of Row 1 XXXXY 
VERB 21 NOUN 01 ENTR 
00366 ENTR 

XXXXY* ENTR 

Where Y' is obtained from Table II. 

VERB 57 ENTR 
00001 ENTR 

VERB 06 NOUN 61 shall flash 

6.3.9.9 On the CRT, DSKY display verify R1 (Navigation Base Azimuth) and R2 (Site 
Latitude) are correct. 
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6.3.9.10 


6.3.9.11 


6.3.9.12 


6.3.9.13 

6.3.9.14 

6.3.1.15 

6.3.9.16 

6.3.9.17 

6.3.9.16 


6.3.9.19 

6.3.9.20 


If values for R1 and R2 are correct, proceed to next step. 

If values for R1 and R2 are Incorrect, enter the followins sequence 
into K-148. 4 

VERB 24 EHTR 

txxx.xx EHTR (Correct navigation base azimuth ±0.50 deg) 

■*•28.516 ElfTR (Correct site latitude) 

Verify values in R1 and R2 are correct 

On K-148 enter the following sequence: 

VERB 33 EHTR 

VERB 06 HOUR 66 shall flash 

On CRT, DfiKT display, verify R1 - +00600 (Time), 

R2 - 400000 (Test Index Ho.) and R3 - -KXXWl (Test Position). 

If values for Rl, R2 and R3 are correct, proceed to next step. 

If values for Rl, R2 and R3 are incorrect, enter the following sequence 
into K-148: 

VERB 25 EHTR 

♦00600 BfPR (Tsst Time in Seconds) 

♦00000 EHTR (Test Index Humber) 

♦00001 BfIR (Test Position Entry) * 

On K-148 enter the following sequence: 

VERB 33 BfIR 

In approximately 12 minutes, VERB 06 HOUR 66 shall flash. Proa the 
CRT, D8KT display, record R2 (+HBDY Poe it ion 400001). 

On K-148 enter the following sequence: 

VERB 33 EHTR 

After 100 seconds, take a photograph of T and Z PIPA butterfly patterns 
on osoilloeeope. 

In approximately 5 minutes, VERB 06 HOUR 66 shall flash. From the 
CRT, record Rl and R2 (+X PIPA Position 400001). Row 1 is whole part. 
Row 2 is fsectional part, units are cm/sec 2 . 

On K-148 enter the following sequence: 

VERB 34 EHTO 

VERB 06 HOUR 66 shall flash 

On CRT, DSKY display - verify Rl - 400600, R2 ■ 400000, and R3 * 400002 
On K-148 enter the following sequence: 

VERB 33 EHTR 
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6.3.9.21 


6.3.9*22 

6.3.9.23 


6.3.9.24 


6.3.9.25 

6.3.9.26 


6.3.9.27 

6.3.9.26 

6.3.9.29 

6.3.9.30 

6.3.9.31 

6.3.9.32 


6.3.9.33 

6.3.9.34 

6.3.9.35 


In approximately 12 minutes VTOB 06 HOUH 66 shall flash. From the CRT. 

DSKY display record R2 (+HBDZ Position 400002). 

On K-146 enter the following sequence: 

VERB 33 BTTR 

Approximately 5 minutes VTOB 06 HOUH 66 shall flash. From the CRT, DOCT display 
record R1 and R2 (-X PIPA Position 400002). P J 

Ob K-148 enter the folloving sequence: 

VERB 33 EHTR 

Becord CRT gimbal angle indications and time. 

In approximately 67 minutes, VERB 06 HOUH 66 shall flash. From the 
CRT. DSKY display record R2 (-MBDX 4- ADIAX Poe 400002). Record CRT gimbal 
angle indications and time. 

On K-148 enter the folloving sequence: 

VERB 34 BfFR 

VERB 06 HOUH 66 shall flash 

On CRT, DSKY display, verify HI - 400600, R2 - 400000, and R3 - 400003. 

On K-148 enter the following sequence: 

verb 33 arm 

In approximately 12 minutes VBIB 06 HOUH 66 shall flash. From the 
CRT, DSKY display record R2 (-HBOC Position 400003). 

On K-148 enter the following sequence: 

VERB 33 EHTR 

In approximately 5 minutes, VERB 06 HOUH 66 shall flash. From the CRT, 

DSKY display record R1 and R2 (+Z PIPA Position 400003). 

On K-146 enter the following sequence: 

verb 34 arm 

VERB 06 HOUH 66 shall flash. 

On the CRT, DSKY display verify R1 • 400600, R2 • 00000, and R3 « 400004. 

On K-148 enter the following sequence: 

verb 33 arm 

In approximately 12 minutes, VERB 06 HOUH 66 shall flash. From the 
CRT, DSKY display record R2 (+MBDY ♦ ADSRAY Position 400004). 



6.3.9.36 

6.3.9*37 

6.3.9.38 

6.3.9.39 

6.3.9.60 

6.3-9.61 

6.3.9.62 

6.3.9.63 

6.3.9.66 

6.3.9.65 

6.3.9.66 

6.3.9.67 

6 . 3 . 9.68 

6.3.9.69' 

6.3.9.50 

6.3.9.51 
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On K-168 rater the following aeqnance: 

VERB 33 amt 

After 100 eeoonds, take a photograph of the X PIP* butteffly 
pattern on oscilloscope. 

In approximately 5 minutes, VERB 06 POUR 66 shall flash. Fro* the 
CRT, DOT display record R1 and R2 (-Z PIPA Position -KXXX*). 

On K-lU 8 enter the follovlng sequence: 

VERB 33 EETR 

Record CRT glmbal angle indications and time. 

In approxlaately 67 ninutes VERB 06 NOtHf 66 shall flash. Proa the CRT 

S^e1J3f^S[oMt^e ( . +,,Bla * Fo,ltloa * 00004 )- Record CRT 

On K-1^6 enter the follovlng sequence: 

VERB 33 EETR 

VERB 06 ROUE 66 shall flash 

Fron the CRT, DSKY display verify R 1 « +00600, R2 - 400000 and R3 - 40000$. 
On K-1^8 enter the follovlng sequence: 

VERB 33 EETR 

The FROG alarm and GDffiAL LOCK laaps shall light. Press Error Reset. 

In approximately 5 minutes, VERB 06 ROUE 66 shall flash. From the CRT, 

DOCI display record R1 and R2 ( 4 T PIPA Position 400005 ). 

On K-lfc 8 enter the follovlng sequence: 

VERB 3fc EETR 

VERB 06 ROUE 66 shall flash 

On the CRT, DSKY display verify R1 - 400600, R2 « 400000 and R3 • 400006. 

On K-1^8 enter the follovlng sequence: 

VERB 33 EETR 

The FROG alarm and GDffiAL LOCK laaps shall light. Press ft-ror Reset. 

In approximately 5 minutes VHRB 06 ROUE 66 shall flash. From the CRT, 

DSKY display record R1 and R2. (-1 PIPA Position 400006). 

On K-lWJ enter the follovlng sequence: 

VERB 34 BHI 

VERB 06 - ROUE 66 shall flash 
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6.3.9.52 

6.3.9.53 

6.3.9.54 

6.3.9.55 


6.3.9.56 

6.3.9.57 


6.3.9.58 


6.3.9.59 


6.3.9.60 

6.3.9.61 

6.3.9.62 

6.3.9.63 


6.J.9.64 

6 . 3 . 9.65 

6 . 3 . 9.66 


On t ha CRT, DSKY display, verify R1 - *00600, R2 - *00000 and R3 - *00007. 

On K-148 enter the following sequence: 

VTOB 33 HfPR 

In approxlaetely 12 Minutes VTOB 06 RDUH 66 shall flash. Proa the CRT, 

DSKY display record R2 (+.707 AD 8 RAX - KBDX Itosition *00007). 

On K-148 enter the following sequence: 

VERB 34 HfTR 

VERB 06 ROUE 66 shall flash 

On the CRT, DEKY display, verify R1 - *00600, R2 - *00000, and R3 - *00006. 

On K-148 enter the following sequence: 

VERB 33 BTTR 

In approxiaately 12 Minutes VERB 06 ROUE 66 shall flash. Proa the CRT, 

DSKY display, record R2 -.707 (HBDZ+HBDY) *0.5 (AD8RAY * AD6RAZ)*0.5 (ADIA2 
(Position *00006). . - ADIAY) 

On K-146 enter the following: 

VTOB 34 HfIR 

VERB 06 ROUE 66 shall flash. 

On the CRT, DSKY display, verify R1 - *00600, R2 - *00000, and R3 • *00009. 

On K-146 enter the following sequence: 

VERB 33 HIER 

In approxiaately 12 Minutes VERB 06 ROUE 66 shall flash. Proa the CRT 
DSKY display, record R2 (-BBDZ * .707 ADSRAZ Position *00009). 


On K-146 enter the following sequence: 

VERB 34 EETR 

VERB 06 ROUE 66 shall flash 

On the CRT, DSKY display, verify R1 - *00600, R2 - *00000, and R3 - *00000. 
On K-146 enter the following sequence: 

VERB 33 ERTR 

In approxiaately 12 Minutes VTOB 06 ROUE 66 shall flash. Proa the CRT, 

DSKY display record B2 f.707 (EBDY-EBDX) *-.5 (ADIAY * ADIAX) *.5 ADSRAXl 
(Position *00010). 



6.3.9.67 

6.3.9*66 

6.3.9*69 

6.3.9.70 

6.3.9.70.1 

6.3.9.70.2 

6.3.9.70.3 

6.3.9.70.4 
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Terminate this test by entering in K-148 the following: 

VERB 36 ENTR 

On CRT, record IRIQ TB4P (OG 2301) and PIPA TEMP(CQ 2300). 

On K-148 enter the following sequence: 

VTOB 41 W0U1I 20 BTFR 
400000 ENTR 
+66000 ENTR 
+00000 ENTR 

Calculations, 

NOTE: Use Post Vibration or System Test data points only. 

Obtain data from last IR1G and/or PIPA test and fill In Data Sheet 

Obtain data from second last DUG and/or PIPA test and fill in Data Sheet 

Obtain data from third last IRIG and/or PIPA test and fill in Data Sheet 

Perform the following calculations for each item appearing on Data Sheet 
Xj and transfer all results to lines au through bl. 

NOTE: 

See paragraph 5.6 before continuing. 

pi "| 

°2 * | *1-1-*l | + | *1-2 “ *1—lj 

°3 “ I *1-8 - X l-2 1 * I X l-2 - X l-l| * K-l - *1! 
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DATA SHEET 


CALCULATION 


UNITS 

line c - line f ■ ( ) —. — 

(-NBDX+ADIAX) - (-NBDX1 Transfer result to line al. 

ADIAX 

meru 

line h - line a ■ ( ) -—. — 

_i+NBDY+ADSRAY) - (-NBDY1 Transfer result to line ai. 

ADSRAY 

meru 

line j - line c ■ ( )-. — 

(♦NBDZ+ADIAZ) - (NBDZ) Transfer result to line am. 

ADIAX 

meru 

(line m - line f) XI.414 - ( ) -. — 

(-NBDX + . 707 ADSRAX) 

-(-NBDX) X 1.414 Transfer result to line ak. 

ADSRAX 

meru 

(line o + line c) XI.414 - ( ) —. — 

(-NBDZ + .707 ADSRAZ+ NBDZ) X 1.414 Transfer result to 
.line ai. 

ADSRAZ 

meru 

(line p - . 707 line a - . 707 line f 
+.5 line q-. 5 line t) X2 -—.— 

[. 707 (NBDY-NBDX) ♦. 5 (ADIAY-AD1AX) +. 5 ADSRAX -. 707 
(-NBDX) -. 707 NBDY ♦. 5 ADIAX - . 5 ADSRAX] X2 

Transfer result to line an.__ 

ADIAY , 

meru 


PIPA X2G 

cm sec 2 

line k - line 1 ■ ( ) ] 

PIPA Y2G 

cm/sec2 



cm/sec 2 

1958.48 *f line w x 1 cm/sec pulse • 

Subtract 1.000000 from this value, multiply x 10® and transfer 
results to line ao. 

X PIPA S. F. 

cm/sec/ 

pulse 


Y PIPA S. F. 

cm/sec/ 

pulse 

1958.48 f line y X 1 cm/sec/pulse ■ 

Subtract 1.000000 from this value, multiply X10® and transfer 
results to line aa. 

HUH 

cm/sec/ 

pulse 

1/2 (line b + line d) ■ ( ) —.- 

Transfer results to line ar. 

X PIPA Bias 

IBES 

1/2 ,ltne k+ line 1) ■ ( ) —.— 

Transfer results to line as. 

Y PIPA Bias 



1/2 (line g + line i) ■ ( ) 
Transfer results to line at. 


Z PIPA Bias 


cm/sec 2 
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DATA SHEET 

<*t> 


PARAMETER 

UNITS 

MIN 

VALUE 

RECORDED VALUE 

MAX 

VALUE 

REJ 

ACC 

NBDY 

mem 

-15 


♦15 



NBDZ 

mem 

-15 


♦15 



NBDX 

mem 

-15 


♦15 



ADSRAY 

mem 

-40 


♦40 



ADSRAZ 

mem 

-40 


♦40 



ADSRAX 

meru 

-40 


♦40 



ADIAX 

mem 

-100 


♦100 



ADIAZ 

mem 

-100 


♦100 



ADIAY 

mem 

-100 


♦100 



X PIPA S. F. error 
from line z 

PPM 

-1900 


♦1900 


■ 

X PIPA S. F. error 
from line aa 

PPM 

-1900 


♦1900 



Z PIPA S. F. error 
from line ab 

PPM 

-1900 


♦1900 



X PIPA Bias 
from line ac 

cm/sec 2 

-3.1 


♦3.1 



X PIPA Bias 
from line ad 

cm/sec2 

-3.1 

' 

♦3.1 



Z PIPA Bias 
from line ae 

cm/sec 2 

-3.1 


♦3.1 
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DATA SHEET 

<W 
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DATA SHEET 


PARAMETER 

UNITS 

D i 

MAX 

D 2 

MAX 

D 3 

MAX 

NBDY 

meru 


6 


9 


11 

NBDZ 

meru 


6 


9 


11 

NBDX 

meru 


6 


9 


11 

ADSRAY 

mem 


14 


21 


25 

ADSRAZ 

meru 


14 


21 


25 

ADSRAX 

meru 


14 


21 


25 

ADiAX 

meru 


17 


33 


40 

ADIAZ 

1 meru 

1 


17 


33 


40 

ADIAY 

meru 


17 


33 


40 

X PIPA S. F. 

Error PPM 


400 


500 


600 

Y PIPA S. F. 

Error PPM 


400 


500 


600 

Z PIPA S. F. 

Error PPM 


400 


500 


600 

X PIPA Bias 

cm/sec 2 


DS 


0.7 


0.9 

Y PIPA Bias 

cm/sec 2 

HI 

mi 

■ 


■ 

0.9 

Z PIPA Bias 

cm/sec 2 

■ 


■ 

D 

■ 

0.9 
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6.3*10 LOC Voltage Nergin Test 

6.3.10.1 Initial Conditions 

6.3*10.1.1 Insure that the GM System Is lnthe Standby Mode. 

6.3.10.1.2 On the CRT, verify the +20 YDC LOC OPERATE bus Is betveen 24.5 and 
33.5 ▼dc (GO 1520). 

6.3*10.2 Voltage Margin Determination 

6.3.10.2.1 On the PSA Adapter Module (PSAAM) (410-31000), place IHHIBIT VOLTAGE 
PAIL switah to CM. 

CAUTIOH : The +4 vdc LOC Supply voltage shall never he operated 

lower than +2.5 vdc or higher than +5.2 vdc (OG 1030). 

The +14 vdc LOC Supply shall never be operated less 
<6.5 vdc or higher than + 17 .O vdc (GO 1020). 

KJTEj The flashing Indication of the LOC supplies nay be disregarded 
for this test. The charts in Table III may be used to 
determine approximate values for the "XX. X" values of C-156 
voltage dial settings corresponding to various power supply 
voltages. 

6.3.10.2.8 Wafr 0001 into R 155 . Ihrlfy and mout*. 

6.3.10.8.3 fctw 1111 Into R156, fcrlfjr ind ncaeut*. 

6.3.10.8.6 BiMr In c-156 «X.XD011l6. (Entw a ralu. tor XX.X which will adjust 
the +14V power supply (GO 1020) as monitored on the CRT, to 12.1 
(<*0.1, -g, 0) vdc. fine Table m.. Execute*. • . 

6.3*10.2.5 fitter In C-156 1XX.XD01124 (filter a value for XX.X which will adjust 
the +4? power supply (OG 1030) as monitored on the CRT, to 3.4 
(+0.0S,’ -0.0) vdo. flee Table IQ, •Execute. ■. 

6*3.10.2.6 On X-J.40 press ERROR RESET. 

6*3.10.2.7 On K-140 initiate IGC Self-Check by entering the following: 

VERB 21 ROUE 27 BVTR 
77767 EHTR 

Wait 200 seconds. Verify RESTART lamp on the DSKT is not lit. 

6.3.10.2.0 On the PSA Adapter Module place IHHIBIT VOLTAGE FAIL switch to OFF. 
Verify RESTART lamp on the DSKT la lighted. 

6.3.10.2.9 On the PSA Adapter Module place IHHIBIT VOLTAGE FAIL switch to 01. 
Preae ERROR RESET, ferfora the following DSKT operations: 


VERB 21 EOUH 27 EHTR 
77767 EHTR 



+ H vdc lgc zorruy 


s " APOLLO OAK Specification 
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TABU HI 
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6.3.10.2.10 Alter in C-156 (±) XX.XD01114 (Alter a value for XX.X which will adjust 
the +14V power supply (00 1020) as aonltored on the CRT, to 16.4 
(H».,O t -Q. 1) wdc. see Table III Acecute. 

6.3.10.2.11 On K-146 press AUIOS RESET. Wait 200 seconds. Verify RESTART t—t 
on D 6 KY is not lighted. 

6.3.10.2.12 On the PSA Adapter Module place INHIBIT VOLTAGE PAIL switch to OFF. 
Verify RESTART lanp on the DSKY is lighted. Set the INHIBIT VOLTAGE 
FAIL switch to OH. PTeas ERROR RESET. Perforn the following DSKY 
operations. 

VERB 21 HDUH 27 KNTR 
77767 EHTR 

6.3.10.2.13 Alter in C-I 56 ±XX.XD0U24 (Enter a value for XX.X which will adjust 
the 4V power supply (OG 1030) as nonltored on the CRT, to 4.5 
(♦5,0 r r0.03)vdc. See Table III. Execute. 

6.3*10.2.14 On K-148 press RRQR RESET. Wait 200 seconds. Verify RESTART lane 
on DSKY is not lit. 

6.3.10.2.15 On the PSA Adapter Nodule place INHIBIT VOLTAGE FAIL Switch to OFF. 
Verify RESTART lanp on the DSKY is lit. Set the INHIBIT VOLTAGE FAIL 
swltah to OH. Press ERROR RESET. Perforn the following DSKY 
operations: 

VTOB 21 HDUH 27 EHTR 
77767 EHER 

6.3.10.2.1 6 Alter in C -156 (±) XX.X001114 (Enter a value for XX.X which will adjust 
the l4v power supply (OG 1020) as nonitored on the CRT, to 12.1 
(+0-1..-0.0) vdc. See Table III. Execute. 

6.3.10.2.17 On K-j. 48 press HIROR RESET. Whit 200 seconds. Verify RESTART lanp 
on DSKY is not lighted. 

6 .3.10.2.IB On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OIF. 

Verify RESTART lanp on the DSKY ia lighted. 

6.3*10.2.19 On R -154 enter 0000. Execute. 

6.3.10.2.20 On R -155 enter 0000. Execute. 

6.3.10.2.21 On K-148 teminate the LQC Self-Check by entering the following: 

VERB 21 ROUE 27 EHTR 
00000 EHTR 

6.3.10.2.22 On K-148 press ERROR RESET. 
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6.3.H 

6 . 3 . 11.1 

6.3.11.2 

6.3.11.3 

6.3.11.4 


6.3.11.5 

6.3*11.6 

6.3.11.7 

6*3.U.d 

6.3.11.9 

6 . 3 . 11.10 
6 . 3 . 11.11 
6 . 3 . 11.12 

6.J.11.13 

6.3.11.14 


6.3.H.15 

6.3.11.16 


IOC Clock Frequency Teat 

Insure that IOC Operate power has been applied for a minima of 
10 minutes before performing this test. 

ferify that the counter is connected to the 3.2 kc signal on the 
hardline. 


Insure that the counter has been warming up for a of 

30 minutes. 

On the counter. 

Set the PUMCTIOM switch tos MAM START 

Set the TIME BASE awiltch to: '1 <a*ac TIME UMIT/COUMT 

Set the SHiSITIVITY control to: CHECK 

Mirify proper counter operation. * 

Set the PUMCTIOM switch to RBOTE OR lflME IMTKRVAL. 

Plug la the Preset unit and set: 

MOT* switch to PRESET 
1 switches to 96000 

turn SAMPLE RATE control fully clockwise (B0U>). Walt 35 seconds for 
counter display to fill. 

Start counting by depressing RESET switch on counter. 

After approximately 30 seconds, rend and record counter display. 
Repeat steps 6.3.11.9 and 6.3.11.10 bins times 

The average of the 10 previous readings shall be 30.000000±0.000060 
second*. 


Insure that the System Is not In DCI Operate. 

Perform the following OBKT operations. 

VERB 21 MDUM 10 SMTR 
00013 ' ETfTR 

02000 EVTR 

Press and hold the STBY pushbutton on the D6KT for 3 seconds, thrlfy 
the Standby lamp Is lighted. 

Repeat steps 6.3.II.9 through 6.3.11.12. 

Press and hold the STBY pushbutton on the «arf for 3 seconds, 
the Standby laqp Is not lighted. 


Vbrlfy 
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6.3.11.17 

6.3.11.18 

6.3.11.19 

6.3.11.20 

6.3.11.21 

6.3.11.22 

6.3.11.23 

6.3.11.23.1 


6.3.11.23.2 

6.3.11.24 

6.3.11.25 

6.3.11.26 

6.3.11.27 

6.3.11.28 

6.3.11.29 


On the Computer Control and Reticle dimmer assembly, press and hold 
MARK X pushbutton. 

On the DSKY observe 

VERB 15 NOUN 50 
Row 1 * 00112 
Prog Alarm lamp is lighted 
Press ERR RSET 

Enter the following on K-148 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

Observe that DSKY Row 1 displays 00004. 

Release MARK X pushbutton 

Observe that DSKY Row 1 displays 00000. 

Press and hold the MARK Y pushbutton on the Computer Control and Reticle 
Dimmer Assembly. 

On the DSKY observe: 

VERB 15 NOUN 50 
Row 1-00112 

Program Alarm lamp is lighted 
Press ERR Reset 

Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

Observe that DSKY Row 1 displays 00010. 

Release MARK Y pushbutton. 

Observe that DSKY Row 1 displays 00000. 

Press and hold the REJECT pushbutton on the Computer Control and Reticle 
Dimmer Assembly. 

Observe that DSKY Row 1 displays 00020. 

Release the REJECT pushbutton. 

Observe that DSKY Row 1 displays 00000. 


6.3.11.30 
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6.3.11.31 

6.3.11.32 

6.3.11.33 

6.3.11.34 

6.3.11.34.1 

6.3.11.34.2 

6.3.11.34.3 

6.3.11.34.4 
6.3.12 
6.3.12.1 

6.3.12.1.1 


6.3.12.1.2 

6.3.12.1.3 


On the DSKY perform the following operation: 

VERB 36 ENTR 

On the Computer Control and Reticle dimmer assembly, rotate the RETICLE 
BRIGHTNESS control to its minimum light intensity position. View through the 
AOT and verify that the reticle lamp is off. 

While viewing through the AOT, slowly rotate the RETICLE BRIGHTNESS control 
to Increase the reticle brightness until a stop is reached. Observe that the reticle 
brightness has Increased in intensity. Return RETICLE BRIGHTNESS control to 
off state. 

AOT eyepiece Heater Test. 

Secure milltameter HP 428B and current probe HP428A-21A. 

Locate PI at Computer Control and Reticle Dimmer assembly. Push lacirg 
cord away from PI back to fifth tie point. 

Clip current probe HP428A-21A to blue wire in cable with red arrow pointing 
away from PI. Measure and record current Indication. The current shall 
be between 139 and 244 ma. 

Remove current probe, push lacing cord back to PI and spot tie. 

Glmbal Friction Test . 

Inner Gimbal Friction Test 

On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Walt 3 seconds 

VERB 41 NOUN 20 ENTR 

♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 

On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (±00200). 

Set up Analog Recorder to monitor the following signals: 


MEAS. NO. 

SIGNAL NAME 

a. 

GG 2110 

IG Torque Motor Current 

b. 

GG 2106 

IG Servo Error Total 

c. 

GG 2107 

IG Servo Error In Phase 

d. 

GG 2112 , 

IG lx Resolver Sine 

e. 

GG 2113 

IG lx Resolver Cosine 

f. 

GG 2220 

IG CDU Fine Error 

g. 

GG 1201 

IMU 28V 1% 800 CPS 
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6.3.12.1. 


6.3.12.1. 

6.3.12.1. 

6.3.12.1. 


6 . 2 . 12 . 1 . 

6.3.12.1. 


4 Set up Analog Recorder to monitor the following signals: 


MEAS. NO. 

a. GG 2300 

b. GG 2301 
O. GG 1520 


SIGNAL NAME 
PIPA TEMP 
IRIG TEMP 

+28 VDC LGC OPR BUS 


5 After 10 seconds has elapsed since step 6.3.12.1.1, enter the following into K-148: 

VERB 21 NOUN 01 ENTR 
00403 ENTR 

00000 ENTR 


6 Verify on CRT, DSKY display 

VERB 21 NOUN 01 
Rl-00000 
R3 - 00403 

7 On K-148 enter the following sequence: ' 

NOUN 15 ENTR * 

00000 ENTR ENTR (Push ENTR pushbutton twice) 

Verify Rl - +00000 * 

37777 ENTR ENTR 
Verify Rl - 37777 . J 

37743 ENTR ENTR 
Verify Rl - 37743 
00000 ENTR ENTR 
Verify Rl « 00000 
00000 ENTR (once) 

Verify Rl - 00000 

8 Start analog recorders using a chart speed of 10 mm/sec (IG-360* TORQUE) 

9 On K-148 enter the following sequence: 

VERB 01 NOUN 01 ENTR 
00366 ENTR 

Records contents of Row 1 XXXXY 
VERB 21 NOUN 01 ENTR 
00366 ENTR 

XXXXY' ENTR 

Where Y' is obtained from Table n. 

VERB 42 ENTR 

VERB 33 ENTR 
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6.3.12.1.10 Monitor analog recorder. When the IG Torque Motor Current signal 
(GG 2110) drops to a quiescent level (approximately 12 minutes), stop 
the recorders. 

6.3.12.1.11 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Whit 3 seconds 

VERB 41 NOUN 20 ENTR 

♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 

8.3.12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all indicate ♦0000Q (±00200). 

6.3.12.1.13 After 10 seconds has elapsed since step 6.3.12.1.11 enter the following 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 

00403 ENTR 

00000 ENTR . 

6.3.12.1.14 Verify on CRT, DSKY display. 

VERB 21 NOUN 01 
R1 00000 

R3 00403 

6.3.12.1.15 On K-148 enter the following sequence: 

NOUN 15 ENTR 

00000 ENTR ENTR (Press ENTR pushbutton twice) 

Verify R1 - 00000 
40000 ENTR ENTR 
Verify R1 ■ 40000 
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6.3.12.1.15 (cont) 

k003h EHTR EHTR 
Verify R1 - k003k 
00000 HITR EHTR 
Verify R1 - 00000 
00000 EHTR (once) 

Verify R1 - 00000 

6 . 3 . 12 . 1.16 8 tart analog recorders using a chart speed of 10 «/see 
(10 ^ 360 * TORQUE) 

6.3.12.1.17 Ob 1-1*8 enter the following sequence 
VERB *2 EHTR 


6 .3.12.1.10 Monitor analog recorder. When the 10 Torque Motor Current signal 

(00 2110 ) drops to a quiescent level (approximately 12 minutes), stop 
the recorders. 

6.3.12.2 Outer Global Friction Test 

6.3.12.2.1 On K-lU 8 enter the following sequence: 

VERB kO HDUH 20 EHTR Walt 3 seconds 

VERB kl HOUR 20 EHTR 

•KXXXJO EHTR 

+00000 EHTR 

+00000 EHTR 


6.3.12.2.2 On the CRT, verify CDU X, CDU Y, CDU Z indicate 400000 (±00200). 

6 . 3 . 12 . 2.3 set up analog recorder to monitor the following: 

SIGNAL HAME 

00 Servo Error In Phase 
00 Torque Motor Current 
00 Servo Error Total 
00 CDU Fine Error 
00 IX Resolver Sine 
00 IX Resolver Cosine 

6. 3 .12.2.A After lo seconds has elapsed since step 6.3*12.2.1 enter the following 

••**»*• into K-148: 


MEAS ED. 
a. 00 2167 

00 2170 
o. 00 2166 
A* 00 2260 
•* 00 2172 
f. 00 2173 


!!“ 21 KUH 01 BUR 

°o*>3 amt 



APOLLO GMf Specification 
HD 1002349 REV B 


6.3.12.2.5 Vbrify on CRT, DSKY display 

VERB 21 HOUR 01 

R1 37777 

R3 00403 

6.3* 12.2.6 On K-148 enter the following sequence: 

HOUR 15 ERTR 

37743 ERTR ERTR (Press ERTR pushbutton twice) 

Verify R1 - 37743 
00000 ERTR ERTR 
Verify R1 ■ 00000 
00000 ERTR ERTR 
Verify R1 - 00000 
00000 ERTR ERTR 
Verify R1 - 00000 

00000 ERTR (once) > 

Verify R1 - 00000 

6.3*12.2.7 Start analog recorders using a chart speed of 10 m^sec. (OO - 360 * TORQUE) 

6.3*12.2.8 On K-148 enter the following sequence: 

VHRB 42 ERTR ' 

VERB 33 ERTR 

6.3.12.2.9 Monitor analog recorder. When the OG Torque Motor Current signal 
(GG 2170) drops to a quiescent level ( approximately 12 minutes) 
stop the recorders. 

6.3.12.2.10 On K-148 enter the following sequence: 

VERB 40 HOUR 20 ERTR Wait 3 seconds 

VERB 4l HOUR 20 ERTR 

•KXXXX) ERTR 

400000 ERTR 

400000 ERTR 

6.3.12.2.11 On the CRT, verify CDU X, CDU I, CDU Z infllcate 400000 (±00200). 

6.3.12.2.12 After 10 seconds has elapsed since step 6.3.12.2.10, enter the 
following sequence Into K-148. 

VERB 21 HOUR 01 ERTR 
00403 ERTR 
40000 ERTR 

6.3.12.2.13 Vsrify on CRT, DSKY display. 


VERB 21 HOUR 01 
R1 40000 

R3 00403 
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6.3*12.2.1* On X-l*8 enter the follow lag sequence: 

HDUH 15 HHTR 
*003* ehtr arm 

Verify R1 - 1*003* 

00000 amt arm 

Verify R1 - 00000 

00000 arm arm 

Verify R1 - 00000 

00000 ehtr an* 

Verify R1 - 00000 
00000 BTTR (once) 

Verify R1 - 00000 

6.3*12.2.15 Start analog recorders using a chart speed of 10 w*/—e (00 +360* TORQUE) 

6.3.12.2.16 On X-l*8 enter the following sequence 

VBIB *2 EHTR 
VERB 33 an* 

6.3*12.2.17 Monitor analog recorder. When the 00 Torque Motor Current signal 

(00 2170) drops to a quiescent level (approximately 12 minutes) stop 
the recorders. 

6.3.12.3 Middle 0label motion Test 

6.3*12.3*1 On X-l*8 enter the following sequence: 

VERB *0 HOUR 20 BITR Malt 3 seconds 

VERB *1 NOUN 20 EHTR 

■♦OOOOO EHTR 

+00000 EHTR 

+06750 EHTR 

6.3.12.3.2 On the CRT, verify CDU X - +00000±00200, CDU Y ■ +00000100200, and 
CDU Z - +06750100200. * 

6.3.12.3.3 Set up analog recorder to monitor the following: 


MEAS. HO. 

SIGHAL HAME 

a. 

00 2136 

MO Servo Error Total 

b. 

00 2137 

MO Servo Brror In Phase 

c. 

00 2150 

NO Torque Motor Current 

d. 

GO 21*3 

MO IX Resolver Cosine 

e. 

oo 2250 

MO CDU Pine a-ror 

f. 

QG 21*2 

MO IX Resolver Sine 


6.3.12.3.* After 10 seconds have elapsed since step 6.3.12.3.1, enter the 
following sequence into X-l*8s 

VERB 21 HOUR 01 EHTR 
00*03 EHTR 
OOOOO EHTR 
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6.3.12.3.5 Verify on CRT, DSKY die play 

VERB 21 NOUM 01 
R1 - 00000 
R3 - 00403 

6.3.12.3.6 On K-148 enter the follovlng sequence: 

HOUH 15 HVTR 

00000 EHTR EHTR (Press EHTR pushbutton tvice) 

Verify R1 - 00000 
00000 EHTR EHTR 
Verify R1 - 00000 
00000 EHTR EHTR 
Verify R1 - 00000 
14000 EHTR EHTR 
Verify R1 - 14000 
00000 BfTR (Once) 

Verify R1 - 00000 

6.3.12.3.7 Start analog recorders using a chart speed of 10 sm/sec. (MG - 135* 
TORQUE) 

6.3.12.3.6 On K-146 enter the following sequence: 

VERB 42 EHTR 

verb 33 arm 

6.3.12.3.9 Monitor analog recorder. When MG Torque Motor Current (GO 2140) drops 
to a quiescent level (approximately 6 minutes), stop the recorders. 

6.3.12.3.10 On K-146 enter the folloving sequence: 

VERB 40 HOUR 20 EHTR Malt 3 seconds 

VBtB 41 HOUR 20 EHTR 

400000 EHTR 

*♦00000 EHTR 

-06750 EHTR 

6.3.12.3.11 On the CRT, verify CDU X • 400000*00200, CDU T• 400000*00200. and CDU Z 
■ -06750*00200. 

6.3.12.3.12 After 10 seconds has elapsed since step 6.3.12.3.10, enter the 
folloving sequence into K-146: 

VERB 21 HOUR 01 EHTR 
00403 EHTR 
00000 BTZR 

6.3.12.3.13 On the CRT, DSKY display verify: 


VIRB 21 HOUR 01 
R1 - 00000 

R3 • 00403 
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6.3.12.3*14 On K-lk& enter the following sequence: 

POUR 15 HfPR 

00000 HfTR EJfTR (Press BfTR pushbutton twice) 

Verify R1 - 00000 
00000 HfPR E3VTR 

Verify R1 - 00000 
00000 EPTR HVTR 

Verify R1 - 00000 
63777 HfPR HfPR 

Verify R1 - 63777 
77777 HfPR (o nce) 

Verify R1 - 77777 

6.3.12.3.15 Start analog recorders using a chart speed of 10 am/sec. (MD ■*’135* 
TORQUE) 

6*3*12.3*16 On K-148 enter the following sequence: 

verb A? mm 
VERB 33 KJfTR 

6.3.12.3.17 Monitor analog recorder. When the' MB Torque Motor Current signal 
(GG 2lAo) drops to a quiescent level (approximately 6 minutes) stop 
the recorders. 

6.3.12.3.16 On K-148 enter the following sequence: 

VERB hi PGUP 20 HfPR 
400000 ENTR 
400000 EPTR 
400000 EPTR 
Vait 15 seconds 
VERB 36 EPTR 

6. 3 .12.4 Test Analysis 

6.3.12.A.1 Remove the strip charts from e^i^g recorders. 

6.3* 12.4.2 Examine each trace carefully to detect any sharp discontinuities of 

the traces. Disregard all transients less than 0.5 second (5 am) 
on any Torque Motor Current signal. Disregard all transients less 
than 0.2 second (2 am) on any CDU Fine Error signal. 

6 . 3 . 12 . 4.3 Bo Torque Motor Current signal on (GG 2140, GO 2170, OG 2110) shall 

?oTcKS x 2 0 na d , ffr SSTM u 20 “/ dlTl * ion - 

Bo CPU Fine Error on (GG 2220, GG 2260, OG 2250) shall ever emceed 
(.070) volts. Sensitivity on recorder is 90 mv/dlvlsion. 


6.3.12.4.A 
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6.3«13 Stabilization Loop Step Response Test 

6 . 3 . 13.1 IG Response Test 

6 .3-13*1*1 On K-148 enter the following sequence: 

VERB 40 HOUR 20 ERTR Walt 3 seconds 

VERB 4l HOUR 20 ERTR 

+00000 ERTR 

+00000 ERTR 

+00000 ERTR 

6.3.13.1.2 On CRT, verify IG HO, and OG glabel angles are between 358 and 002. 

6 . 3 .1 3 .1 .3 Set up analog recorder to Monitor the following: 


MEAS. HO. SIGNAL RAME 


a. 

GG 2110 

10 Torque Motor Current 

b. 

GG 2106 

IG Servo Error Total 

0 . 

OG 2107 

IG Servo Error In Phase 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

OG 2113 

IG IX Resolver Cosine 

f. 

GG 2220 

IG CDU Fine Error 

«. 

OG 1201 

IMU 28V 1 FCT 800 CPS 


6.3.13.1.4 On K-148 Initiate FIRE AII(R by entering the following sequence: 

VERB 42 ERTR 
+00000 ERTR 
+00000 ERTR 
+00000 EHHt 

6.3.13.1.5 On the CRT verify CDU X, CDUY T and CDU Z Indicate +O000Q±00200. 

CA17TI0R : If the transients caused by the subsequent step input do 

not daap out. within 15 seconds, reaove IMU Operate Power. 

6.3.13.1.6 Enter 1000 Into R-START 155 . 

6.3.13.1.7 F**ess XBQ/SEAL pushbutton on R-155 to enter the DC step voltage Into 
the IG stabilisation loop. 

6 . 3 . 13 . 1.8 Prepare to start analog recorder at a chart speed of 100 Wsec. 

(IG RESFOHSX TEST). 

6.3.13.1.9 Biter 0000 Into R-START 155* Start analog recorder. Press the XEQ/SEAL 
pushbutton to remove the step Input to the IG stabilisation loop. 

6.3.13*1.10 After the transient on the recorder has died out, stop the recorder. 
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Step Out 

Step Input ^ 



TYPICAL STAB. LOOP RESPONSE TO STEP INPUT 


FIGURE 3 
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6.3.13.1.11 

6.3.13.2 

6.3.13.2.1 


6.3.13.2.2 

6.3.13.2.3 

6.3.13.2.4 

6.3.13.2.5 

6.3.13*2.6 

6.3.13.2.7 


From the Servo Error In Phase signal recorder trace measure the tine 
Interval (Tl, Fig. 3) between the reaoval of the step input to the 
point at which the trace settles to within 5 percent of the step 
■agnltude (A, Fig. 3). The period Tl, shall not exceed 0.1 second 
and the trace shall have no more than 3 overshoots. 

1C Response Test 


Set up analog recorder to Monitor the following: 


MEA 8 HO. 


SIGHAL HAME 


a. 00 2136 

b. 00 2137 
e. 00 2140 

d. 00 2143 

e. 00 2250 

f. OG 2142 

g. 00 1201 


MG Servo Error Total 
MG Servo Error In Phase 
MG Torque Motor Current 
MG IX Resolver Cosine 
MG CDU Fine Error 
MG IX Resolver Sine 
IMG 26? 1% 800 cps 


On the CRT, verify CDU X , CDU T and CDU Z indicate *00000 (±00200). 


CAUTIOM : If the transients caused by the subsequent step input do 

not die out within 15 seconds, remove IMU Operate Power. 


Biter 0100 into R-START 155. Press XBQ/SEAL pushbutton R-I 55 to 
enter the DC step voltage into the MG stabilisation loop. 


Prepare to start analog recorder at a chart speed of 100 ■i/see. 
(MG RESPONSE TEST). 


Biter 0000 into R-START 155* Start analog recorder. Press XBQ/SEAL 
pushbutton to remove the step input to the MG stabilisation loop. 

After the transient on the recorder has died out, stop the recorder. 

From the Servo Error In Phase signal recorder trace measure the time 
interval (Tl Fig. 3 ) between the removal of the step input to the 
point at which the trace settles to within 5 percent of the step 
magnitude (A, Fig 3). The period, Tl, shall not exceed 0.1 seconds 
and the brace shall have no more than 3 overshoots. 
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6 . 3 . 13.3 OG Response Vest 

6 . 3 . 13 . 3.1 Set up analog recorder to monitor the following: 


NBAS 10. 

SIGNAL NAME 

a. 

GG 2167 

OG Servo Error In Phase 

b. 

OG 2170 

OG Torque Motor Current 

c. 

GO 2166 

OG Servo Error Total 

d. 

GO 2260 

OG CDU Pine Error 

e. 

OG 2172 

OG IX Resolver Sine 

f. 

GO 2173 

OG IX Resolver Cosine 

«• 

GG 1201 

IMU 28V 1* 800 cps 


6.3.13.3.2 On the CRT, verify CDU X, CDU I and CDU Z indicate +00000(±00200). 

CAUTION: If the transients caused by the subsequent step input do 

n °6 6 ie out within 15 seconds, renove DCJ operate power. 

6 . 3 . 13 . 3.3 Biter 0010 into R-START 155 . Press XEQ/SEAL pushbutton on R -155 
to enter the SC step voltage into the OG stabilization loop. . 

6.3.13.3.6 Prepare to start a n alog recorder at a chart speed of 100 m/soo. 

(OG RESPONSE TEST). 

6 . 3 . 13 . 3.5 Biter 0000 into R-155. Start analog recorder. Press XEQ/SEAL push- 
button to remove the step input to the 00 stabilisation loop. 

6.3.13.3.6 After the transient on the recorder has died out, stop the recorder. 

6.3.13.3.7 Trcm the Servo Error In Phase signal recorder tract. Measure the 
tine interval (Tl, Pig 3 ) between the removal of the step input 
to the point at which the trace settles to within 5 percent of the 
step magnitude (A, Pig. 3 ). The period, Tl, shall not exceed 0.1 
second and the trace shall have not more than 3 overshoots. 

6.3.13.3.6 On K-148 enter the following sequence: 

VERB kl IOUI 20 EUR 
+00000 EJfTR 
•*00000 ERTR 
+00000 ERTR 
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6.3.14 


6.3.14.1 

6.3.14.2 

6.3.14.3 


6.3.14.4 

6.3.14.5 


6.3.14.6 


GAN Fine Alignment Test 


NOTE: The Fine Alignment test results are PIPA bias corrected. It is possible 

for a considerable time lag to occur between PIPA bias calculations in 
section 6.3.9 of this specification and performance of the Fine Alignment 
test. The applicable portions of section 6.3.9 should be performed and 
the PIPA bias terms recalculated if it is deemed necessary for the 
proper evaluation of the Fine Alignment Test results. 

On K-148 enter: 

VERB 01 NOUN 10 ENTR 

00003 ENTR 

Record CRT, D8KY Row 1 display as AAAAA and the time of day. 

On K-148 enter: 


VERB 21 

NOUN 01 

ENTR 

03377 


ENTR 

AAAAA 


ENTR 

VERB 06 

NOUN 02 

ENTR 

03377 

ENTR 



Record CRT DSKY Row 1, display as ±BBBBB. 
Perform the following calculations: 


a. BBBBBX 5.12 
3600 


CCCC.C 


Contents of high order scalar register in hours. 


b. Calculate the times of day at which the contents of the high order scalar will 
be at the following times. 

2.91 
5.82 
8.73 
11.64 
14. 55 
17.46 
20.37 
23.30 


If the time of day is within 12 minutes of any of those times calculated in 
6.3.14.5. b when about to complete step 6.3.14.30 watt until that time has 
passed and then proceed. 
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6.3.14.7 On K-148 enter: 

VERB 01 NOUN 01 ENTR 
00366 ENTR 

Record contents of Row 1 XXXXY 
VERB 21 NOUN 01 ENTR 
00366 ENTR 

XXXXY* ENTR 

Where Y* is obtained from Table n. 
VERB 57 ENTR 

00003 ENTR 

6.3.14.8 Verify CRT DSKY display as: 

VERB 06 NOUN 81 (Flashing) 

R1 ■ +13500 (SM Azimuth) 

R2 - 28.156 (Site Latitude) 


NOTE: If R1 and R2 indications are correct proceed to step 6.3.14.10. 

6.3.14.9 On K-148 enter: 

VERB 21 ENTR 
413500 ENTR 
VERB 22 ENTR 
+28516 ENTR 

6.3.14.10 On K-148 enter: 

VERB 33 ENTR 

Observe on CRT DSKY display 

VERB 21 NOUN 30 (Flashily) 

6.3.14.11 On K-148 enter: 


0000X ENTR (Test position, either 1 or 2) 
00000 ENTR (Use AOT) 

Observe on CRT DSKY display: 

VERB 06 NOUN 61 (Flashing) 

Disregard Row 1, 2. and 3 indications 
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6.3.14.12 On K-148 enter: 

ENTR 

ENTR (L tgt. true azimuth from 6.3.16.1.14) 
ENTR 

ENTR (L tgt. elevation from 6.3.15.1.3) 
ENTR 

ENTR (L tgt. number) 

ENTR 

Observe on CRT DSKY display: 

/ VERB 06 NOUN 61 (Flashti«) 

Disregard Row 1, 2, and 3 indications. 

6.3.14.13 On K-148 enter: 


VERB 21 
♦ XXX. XX 
VERB 22 
+XXX.XX 
VERB 23 
00001 
VERB 33 


VERB 21 
+XXX.XX 
VERB 22 
+XXX.XX 
VERB 23 
00002 
VERB 33 


ENTR 

ENTR (F tgt. true azimuth from 6.3.15.1.14) 
ENTR • . 

ENTR (F tgt. elevation from 6.3.15.1.12) 
ENTR 

ENTR (F tgt. number) * 

ENTR 


Observe on CRT DSKY display 

VERB 51 (flashing) 

R1 - 00001 
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*T0* 


6.3.14.14 


6.3.14.15 


6.3.14.16 


6. 3 .It. 17 
6.3.14.13 

6.3.14.19 

6.3.14.20 


6.3.14.21 


6.3.14.22 


6 . 3 . 14.23 

6.3.14.24 


On Computer Control and Reticle Dinner Assembly, press NARK X push¬ 
button. Observe on DGKT display: 

VERB 21 *0U* 30 (Flashing) 


On DflKY press SVFR. 

Observe on D6KY display: 

VERB 21 ROUE 43 (Flashing) 

On DBK7 enter: 

00001 HfTR (L Detent Code) " 

Observe on DGKT display 
VERB 21 EDUE 42 (Flashing) 

Set ACT to "L" position. 

Rotate ACT control knob until the center of the L tgt. reticle is super 
inposed between the double T reticle. Record AOT counter value as 
LT XXX.XX. 

Rotate AOT control knob until the center Of the L tgt. reticle is 
superimposed between the double lines of the SPIRAL reticle. Record 
AOT counter value as LB XXX.XX. 

On DGKT enter: 

tXXX.XX ERTR (value of LT) 

Observe on DGKT display: 

VERB 22 ROUE 42 (Flashing) 

On DGKT enter: 

±XXX.XX ERTR (Value of LS) 

Observe on DGKT display: 

VERB 51 (Flashing) 

R1 - 00002 

On Computer Control and Reticle Dlisr Assembly, press NARK X push¬ 
button. Observe on DGKT display: 

VERB 21 ROUE 30 (Flashing) 

On DGKT press ERTR. Observe on D6KT display: 

VERB 21 ROUE 43 (Flashing) 

On DGKT enter: 

00002 ERTR (F Dstent Code) 

Observe on DGKT display: 

VERB 21 ROUE 42 (Flashing) 
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6.3.14.25 

6.3.14.26 

6.3.14.27 

6.3.14.28 

6.3.14.29 

6.3.14.30 

6.3.14.31 

6.3.14.32 

6.3.14.33 

6.3.14.34 


Set AOT to "F" position. 

Rotate AOT control knob until the center of the F tgt. reticle la 
superimposed between the double Y reticle. Record AOT counter Talus 
as FY XXX.XX. 

Rotate AOT control knob until the center of the F tgt. reticle Is 
superimposed between the double lines of the SPIRAL reticle. Record 
AOT counter Talus as FS XXX.XX. 

On DSKY enter: 

1XXX.XX EHTR (ralue of FY) 

Obserre on DSKY display: 

VERB 22 HOUR 42 (Flashing) 

On DSKY enter: 

tXXX.XX B9TR (Talue of FS) 

WOTE : Whit tint 11 DSKY display Indicates VERB 51 (Flashing) R1 - 00001 

before proceeding. 

ROTE: Before coopleting step 6*3*14.30 check time of day to werlfy 

that the high order scalar will not overflow within the next 12 minutes. 

Repeat steps 6.3.14.14 through 6.3.14.29. 

In approximately 7 minutes, observe on CRT DSKY display and record. 

VERB 06 HOUR 66 (Flashing) 

R1 ■ XXXXX Whole number part of Y g> misalignment about Z gjB ) 

R2 * .XXXXX (Fractional number part of Y g- misalignment about Z g> .) 

On K-148 enter. 

VERB 33 EHTR 

Observe on CRT DSKY display and record: 

VERB 06 HOUR 66 (Flashing) 

R1 • XXXXX (Whole number part of Z g> misalignment about Y gJg ) 

R2 * .XXXXX (Fractional number part of Z g|g misalignment about Y g|g ) 

On K-148 enter: 

VERB 36 EHTR 
Press ERROR RESET 

Repeat steps 6.3.44.7 through 6.3.14.30. 



6.3.1*.35 

6.3*1*.36 

6.3.1*.37 

6.3*1**38 
6.3.1*.38.1 

6.3.1*.38.2 

6.3.1*.38.3 

6.3.1*.38.* 
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In approximately 7 ainutes, observe on CRT DSKY display and record. 
VERB 06 HOUR 66 (Flashing) 

R1 ■ XXXXX (Whole number part of Xsm misalignment about Ysa) 

R2 - .XXXXX (Fractional number part of Xsm misalignment about Tsm) 

On K-148 enter: 

VERB 33 BHTR 

Observe on CRT DSKY display and record: 

VERB 06 EOUI 66 (Flashing) 

R1 - XXXXX (Whole number part of Yarn misalignment about Xsm) 

R2 • .XXXXX (Fractional number part of Ysm misalignment about Xsm) 

On K-l*8 enter: 

VERB 36 EHTR 
Press ERROR RESET 
VERB *1 HOUR 20 ERTR 
•♦00000 ERTR 

•♦00000 ERTR 

•♦00000 ERTR 

Results. The PIPA bias determined previously in the DfJ Performnce 
Test (6.3.9) nust be subtracted from the resultant data of the test. 

Y PIPA misalignment 


R1 R2 

About Z axis (from 6.3.14.31) - ±XXXXX. XXXXX see 

Less Y PIPA bis (from 6.3.9) - -(±XXXXX. XXXXX) see 

Y PIPA misallngment about Z axis « ——- . ..... gee 

This value shall not exceed 6QQ see 

Z PIPA misallngment 

R1 R2 

About Y axis (from 6.3.1*.32) - ±XXXXX. XXXXX see 

Less Z PIPA bias (from 6.3.9) - -(±XXXXX. XXXXX) see 
Z PIPA misalignment about Y axis * ±—-— . ..... s«c 

This Value shall not exceed 600 see 

Z PIPA misalignment 

R1 R2 

About Y axis (from 6.3.14.35) - iXXXXX. XXXXX see 

Less X PIPA bias from (6.3.9) - -(*XXXXX. XXXXX) see 

X PIPA misalignment about Y axis * ± ..... . ..— gee 

This value shall not exceed 600 tfec 

Y PIPA misalignment 

R1 R2 

About X axis from (6.3.14.36) - ±XXXXX. XXXXX see 

Less Y PIPA bias (from 6.3.9) - -(*XXXXX. XXXXX) see 

Y PIPA misalignment about X axis — . ..... gee 

This value shall not exceed 600 see 
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6*3.15 ACT Functional Accuracy Test 

■DTI: Use of a Dioptoneter is required vhen sighting through ACT. 

6 . 3 . 15.1 Dttermination of Dstant Angle Reference. 

■DTE: The included angles between targets LOS shall be known to 

±10 arc seconds. The elevation of each target LOS shall be 
known to ±15 arc seconds. 

6 . 3 . 15 . 1.1 . Place ACT in L detent position. 

■OTE: CoHRunlcatlon between ACT and target theodolite operators is 

required. 

6.3.15.1.2 Vhlla wlewing through AOT. instruct the target L operator to translate 
(vertically and laterally) and rotate (in azimuth and elevation) 
target L, until the target reticle appears An the lower right quadrant 
of the AOT field of view. 

■OTE: The target theodolite base must be level vhen alignment is 

achdeved. 

6 . 3 . 15 . 1.3 Upon alignment, zero the azimuth dial and record the elevation 
indication of target L as 0^. 

6 . 3 . 15 . 1.4 Place AOT in R detent position.* 

6 . 3 . 15 . 1.5 While viewing through ACT. instruct the target R operator to translate 
(vertically and laterally) and rotate (in azimuth and elevation) 
target R, until the target reticle appears in the lover left quadrant 
of the AOT field of view. 

6 . 3 . 15 . 1.6 Rotate the AOT control knob clockwise until the center of the target 
reticle is superimposed between the double r reticle. Read and record 
the target R elevation dial indication, as 0 . Zero the target R 
azimuth dial. Record AOT dial indication as^RY * XXX.XX. 

6. 3 .15*1*7 Rotate the AOT control knob until the center of the target reticle is 

superimposed between the double SPIRAL lines of AOT reticle. Record 
AOT dial indication as RS ■ XXX.XX. 

6 . 3 . 15 . 1.8 Collimate L and R targets on each other, record each target eylwut-h 
with each target LOS leveled. 

Target Lai> x , Thrget R as - < ^ 

6 . 3 . 15 . 1.9 Place the AOT in P detent position. 
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6.3.15.1.10 More the R target theodolite to a position in front of the ACT P detent 
position. (The target shall now be referred to as the P target). 

6.3.15.1.11 While viewing through the ACT, instruct the target P operator to 
translate (vertically and laterally) and rotate (in azimuth and 
elevation) target 1 reticle appears in the center of the ACT reticle. 


6.3*15.1.12 Upon alignment, sero the azimuth dial and record the elevation indication 
of target P as 0 2 * 

6.3»15•1*13 Collimate L and P targets on each other, record each target azimuth 

with each target LOS leveled. Target F iz ■ ^ g. 


6.3.15.1.1* 


Determine the true azimuth of targets L and P with respect to the ACT. 
The target azimuth shall be known to vlthin 0.5 arc degrees. 


6.3.15.1.15 


Rotate the P target in azimuth and elevation to the specified and 
recorded angles of 6.3*15.1.12. 


6.3.15.1.16 


Rotate the L t&rget in azimuth and elevation to the specified and 
recorded angles of 6 . 3 . 15 . 1 . 13 . 


6.3.15.1.17 


6.3.15.2 

6.3.15.2.1 


Calculate the values of the included angles between target L and P 
as X^ and targets L and R as Xg. 


Xj^ - cos" 1 

£sin sin 0 2 ♦ cos cos 0 2 cos 

[180-( oc 


Xg - cos" 1 

£sin 0^ sin 0^ ♦ cos 0^ cos 0^ cos . 

£ lB0-( < 

3 •*!>]} 

Where: 04 ^ 

- as value, step 6*3.15.1.8 



< 2 

- az value, step 6.3.15.1.13 



<*3 

■ as value, step 6.3.15*1.8 



Computer Loading of Detent Calibration Data 




On K-l*8 enter: 


VERB 21 

HOUR 03 XHTR 


01467 

HTTP 


XXX.XX 

BITR 

(Detent L AX data) 


BITE 


01470 

ERTR 


XXX.XX 

ESTR (Detent P A Z data) 


ERTR 


01*71 

HFTR 


XXX.XX 

ERTR 

(Detent R AZ data) 


HFTR 


01*72 

HFTR 

(Detent L EL data) 

XXX.XX 

HFTR 


ERTR 


01*73 

KlFlR 

(Detent P EL data) 

XXX.XX 

E1FTR 


ERTR 
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$. 3 . 15 . 2.1 

6.3.15.3 

6.3.15.3.1 

6.3.15.3.2 

6.3.15.3.3 

6.3.15.^.4 

6.3.15.3.5 

6.3.15.3.6 

6.3.15.3.7 

6.3.15.3.8 

6.3.15.3.9 

6.3.15.3.10 


(eont) 

1474 EHTR 

m.XZ EHTR (Detent R EL data) 

ACT Measurement of 

On K-146 enter: 

VERB 57 ERTR 

00012 EJTCR 

Observe VWB 51 flashing and Rl - 00001 on CRT DECT display. 

On Computer Control and Reticle Dialing Assembly press MARK X 
pushbutton. Observe VERB 50 displayed on CRT DSKY display. 

On DSKY press BTR 

Observe VERB 21 HOUR 30 flashing on DSKY 
On DSKT enters 

JSHTH 

Til 21 HOUR 43 flashing 
EhTK 

V»B 21 HOUR 42 flashing 
Set AOT in L detent position. 

Rotate the AOT control knob clockwise until the center of the target 
reticle Is superimposed between the double Y reticle. Read and record 
LY - XXX.XX. 


00000 

Observe 

00001 

Observe 


Rotate the AOT control knob until the center of the target reticle Is 
superimposed between the double SPIRAL lines of AOT reticle. Record 
AOT Dial indication as IS XXX.XX. 

On DSKY enter: 

tXXX.XX HfPR (LY from 6 . 3 . 15 . 3 . 6 ) 

Observe VERB 22 HOUR 42 flashing 

tXXX.XX ERTR (IS from 6.3.15.3.7) 

Observe VERB 51 flashing and Rl - 00002. 

On Computer Control and Reticle Dining Assembly, press MARK X 
pushbutton. Observe VERB 50 displayed. 

On DSKY press EHTR 

Observe VERB 21, HOUR 30 flashing on DSKY. 
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6.3.15.3.11 On DSKY enter: 

00000 ENTR 

Observe VERB 21, NOUN 43 flashii* 

00002 ENTR 

Observe VERB 21, NOUN 42 flashli* 

6.3.15.3.12 Set AOT In F detent position. 

6.3.15.3.13 Rotate AOT control knob clockwise until the center of the target reticle is 
superimposed between the double Y reticle. Record AOT dial Indication as 
FY « XXX. XX. 

6.3.15.3.14 Rotate the AOT control knob until the center of the target reticle is superimposed 
between the double 8 reticle lines. Record AOT dial indications as FS » XXX. XX. 

6.3.15.3.15 On DSKY enter: 

jfcXXX.XX ENTR (FY from 6.3.15.3.13) 

Observe VERB 22 NOUN 42 flashing . 

AXXX.XX ENTR (FS from 6.3.15.3.14) 

Observe VERB 06 NOUN 03, R1 ■ XI±0.08 degrees. 

6.3.15.4 AOT Measurement of X2 

6.3.15.4.1 On K-148 enter 

VERB 57 ENTR 

00012 ENTR 

Observe VERB 51 flashing and R1 - 00001 on CRT DSKY display. 

6.3.15.4.2 On Computer Control and Reticle Dimming Assembly, press MARK X 
pushbutton. Observe VERB 50 displayed on CRT DSKY display. 

6.3.15.4.3 On DSKY press ENTR. Observe VERB 21 NOUN 30 flashing on DSKY. 

6.3.15.4.4 On DSKY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashing 

00001 ENTR 

Observe VERB 21 NOUN 42 flashily 

4XXX.XX ENTR (LY from 6.3.15.3.6) 

Observe VERB 22 NOUN 42 flashing 
dkXXX.XX ENTR (LS from 6.3.15.3.7) 

Observe VERB 51 flashing and R1 * 00002. 
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6.3.15.4.5 

6.3.15.4.6 

6.3.15.4.7 


6.3.16 

6.3.16.1 

6.3.16.2 

6.3.16.3 

6.3.16.4 

6.3.16.5 

6.3.16.6 


On Computer Control and Reticle Dimming Assembly, press MARK X 
pushbutton. Observe VERB 50 displayed. 

On DSKY press ENTR. Observe VERB 21, NOUN 30 flashily on DSKY. 

On DSKY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashing 

00002 ENTR 

Observe VERB 21 NOUN 42 flashligf 

±XXX.XX ENTR (RY from 6.3.15.1.6) 

Observe VERB 22 NOUN 42 flashli* 

4XXX.XX ENTR (RS from 6.3.15.1.7) 

Observe VERB 06 NOUN 03, R1 - X2*0.08 degrees. 

Flight Rope Fixed Memory Bank Sum Check 

NOTE: Before proceeding with this test, obtain a Computer Program listing of the 
flight program being tested. Prepare a list of the bank CKSM bugger words. 

Verily GAN system in Standby Mode. 

On K-148 enter the following sequence: 

Press ERR RST 

VERB 56 ENTR 

Observe VERB 05 NOUN 01 flashily 

Record the CRT DSKY display indications. 

Row 1 ■ AAAAA Bank Sum 

Row 2 ■ 000BB Bank Number 

Row 3 ■ CCCCC (Bank CKSM bugger word) 

Row 1 shall be the same as or the complement of the number displayed 
in Row 2. Row 3 Indication shall be the same as the bugger word 
recorded above for the bank tested. 

On K-148 enter VERB 33 ENTR 

Repeat paragraphs 6.3.16.3 and 6.3.16.4 until all memory bank sums 
have been checked. 

On K-148 enter VERB 34 ENTR. 
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6.3*17 LOC Clock Alignment Test 

6.3.17.1 Verify the follovlng CRT indications: 

ACCKPT UFLHK - OK 
UP LOCK - OFF 

OP ERROR - OFF 

6.3.17.2 Sat RlA4 to 00001 and execute observe that CRT Indicates TIME ERROR 
as blank. 

6.3*17*3 Set 70 00024 020 Into CI 56 to insert K-FACT Execute. 

6.3.17.4 Set 71 00000 000 Into CI 56 to Insert TEPOCH. Execute. 

6.3.17*3 Obtain Range Tine In Sours, Minutes, and Seconds. 

6.3*17*6 Add 5 minutes to Range time and Insert 9 % XX (HRS) XX (Mil's) 

XXX (SEC'r) Into CI 56 . Execute 

6.3*17*7 Set 91 ♦ 00000 00 into CI 56 to Insert AGC RESET time. Execute. 

6.3*17*6 Before Range Time <*3 minutes occurs, set 0001 Into R152. Execute. 

6.3*17*9 Verify that CRT indication of TIME ERROR la blank. 

MOTE: If TINE ERROR 1 Is present, repeat all preceding steps of 

LOC Clock Alignment. 

6.3*17*10 Set R152 to 0000. Execute. 

6.3*17*11 Set R152 to 0010. Execute. Record CRT Indication of DELTA TD 8 . 

Verify that CRT indication of TIME ERROR is blank. 

6.3*17*12 Set R152 to 0000. Execute. 

6.3*17*13 Set R152 to 0100. Execute*.. Verify that CRT indication of TDK 

ERROR is blank. 

6.3*17*14 Set R152 to 0000. Execute. 

6.3.17.15 Set R152 to 0010. Execute. Record CRT indication of DELTA TIME. 

DELTA TIME shall be OO(HRS), 00(Mil's) 000.000(SEC's) *0.01 EEC, 

6.3.17.16 


Set R152 to 0000. Execute, 




8IGHAL 

QG 1020 link k# 
00 1030 link * 

QG 10*0 link 5** 
00 1070 link * 
GO 1100 link * 
GO 1110 link 3 
00 1201 link 5 
00 1202 link * 

00 1203 link * 

OG 1331 link 5 
00 1500 link * 

00 1510 link * 

00 1513X link 3 
00 1520 link * 

00 1523X link 3 
00 2001 link 3 
00 2021 link 3 
00 20*1 link 3 
GO 2106 link * 

GO 2107 link 3 
00 2110 link * 

00 2110 link 3 

OG 2112 link 3 
00 2113 link 3 
00 2121 link 3 
00 2136 link * 

OG 2137 link 3 
GO 21*0 link * 

00 21*0 link 5 

00 21*2 link 3 
00 21*3 link 5 
00 2151 link 3 
00 2166 link * 

00 2167 link 5 
00 2170 link * 

00 2170 link 3 

OG 2172 link 3 
OG 2173 link 3 
00 2181 link 3 
00 2219 link 3 
00 2220 link * 

00 2221 link * 
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APPENDIX I 


MEASUREMENT TOLERANCES 


SIGNAL NAME 

♦1* vdc LGC Supply 
♦A vdc LGC Supply 
♦120 Ydc FIPA Supply 
♦A Ydc CDU Supply 
-26 Ydo Supply 

2.3 Ydc Teleeetry Bias lo. 1 
IMU 20V 800 cpe 1 % 

IMU 26V 800 cpe 3$ 

IMU 20V 800 cpe 3i 
3.2 kc 28V Supply 1% 

♦28 Ydc IMU Oper BUS 
♦28 Ydc IMU STBY BUS 
♦28 Ydc IMU STBY/OFF 
♦26 Ydc LGC Oper BUB 
♦28 Ydc LGC Operate 
X PIPA S.O. OUT H PH 
Y PIPA S.O. OUT II PH 
Z PIPA 8.0. our III PH • 

IG Serro Errer Total 
10 Serro Error II PH 
10 Torque Motor Current 

10 Torque Motor Current 

IG IX Resolver Out-Sine 
IG IX Resolver Out-Cosine 
10 IX Resolver Out-Sins 11* 
MG Servo Error Total 
MG Servo Error II PH 
MG Torque Motor Current 

MG Torque Motor Current 

MG IX Resolver Out-Sine 
MG IX Resolver Out-Cosine 
MG IX Resolver Out-Sine 11* 
OG Servo Error Total 
00 Servo Error II PH 
00 Torque Motor Current 

00 Torque Motor Current 

00 IX Resolver Out-Sine 
00 IX Resolver Out-Cosine 
OG IX Resolver Out-Sine 11* 
Pitch Attitude Error 
IG CDU Pine Error 
10 CDU Coarse Error 


PSAAM AND/OR 

G«! LAB TEST SCA UNCERTAINTY $ 

REQUIREMENT OF FULL SCAI* 


1*.0±0.4 vde 
*.0±0.2 vdc 
I20±6.0 vdc 
A.0±0.2 vdc 
-27.5*6.0 vdc 
2.5*0.1 vdc 
2810.56V res 
26*1.Av res 
28±2.IV ns 
28.6*0.56V res 
28.0-3.5, *5.5 vdc 
28.0 -3.5, *5.5 vdc 
28.0*1 vdc 

28.0 ♦ *.5, -3.5 *dc 
28.0*1 vdc 

♦2.5*0.128v res at lg 
♦2.5*0.128v res at lg 
♦2.5*0.128V ns at lg 
0.0±60 MV ms at null 
0.0±60 MV res at null 
0.5 AMP Max during any 
fine Align Torque 
0.5 AMP Max during any 
fine Align Torque 
19.65*0.98V ms at *5* 
19.65*0.98V ms at *5* 
5.35*0.27V res at 11* 
0.0*60 MV res at null 
0.0±60 MV ms at null 
0.5 AMP Max during any 
fine Align Torque 
0.5 AMP Max during any 
fine Align Torque 
19.65*0.98V ms at *5* 
19.65*0.98V ms at *5* 
5.35±0.27V res at 11* 
0.0±60 MV res at null 
0.0±60 MV ms at null 
0.9 AMP Max during any 
fine Align Torque 
0.9 AMP Max during 
any fine Align Torque 
19.65*0.98V res at *5* 
19.65*0.987 ms at *5* 
5.35*0.277 ms at 11* 
5.05*0.57 res at 17* 
0.0*0.07V rms at null 
0.0±0.68v res at null 


OH 

oH 
1H 
oH 
oH 
oH 
iH 

1.5 H 

1.5 H 

iH 

oH 

oH 

oH 

OH 

oH 

3H 

3H 

3H 

1H 

2H 

oH 


2.5H 

2.5H 

2H 

iH 

2H 

oH 


iH 

2.5H 

2.5H 

2H 

1H 

2H 

oH 

iH 


2.5H 

2.5H 

2H 
iH 
iH 
iH 
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APPEEDIX I (Continued) 


SIG1IAL 

GG 2249 link 5 
QG 2250 link 4 
GG 2251 link 4 
GO 2279 link 5 
GG 2260 link 4 
GG 2281 link 4 
GO 2300 link 5 
GG 2301 link 4 
GG 2301 link 5 
GG 2302 link 4 
GG 2303 link 4 
GG 3304 link 3 
GO 3305 link 5 

GO 3311 link 4 
GG 3312 link 4 
GG 3321 link 4 
GO 3322 link 4 
GG 3324 link 5 

QG 332$ link 5 

GO 4300 link 4 
GG 6020 link 4 

GG 6020 link 5 

GG 6021 link 4 
NG 1336 link 4 


8IGKAL HAME 

YAW Attitude Error 

MG CDU Pine Error 

MG CDU Coarse Error 

Roll Attitude Error 

OG CDU Fine Error 

OG CDU Coarse Error 

PIPA Temperature 

IFIG Temperature 

IRIG Temperature 

IMU Heater Current On 

IMU Blower Current On 

RR Shaft IX Resolver Out-Sine 

RR Shaft IX Resolver Out- 

Cos Ins 

RR Shaft CDU Fine Error 
RR Shaft CDU Coarse Error 
RR Trunnion CDU Fine Error * ** 
RR Trunnion CDU Coarse Error 
RR Trunnion IX Resolver Out- 
Sine 

RR Trunnion IX Resolver Out- 
Cosine 

LGC Temperature 
PIPA Calibration Module 
Temperature 

PIPA Calibration Module 
Temperature 
PSA Temperature 
PHDIFF 3.2KC 28V/LGC SYNC 


• Link 4 - PSAAM Output Signal 

** Link 5 - 3CA Output Signal 


PSAAM AHD/OR 

GUV LAB TEST 3CA UNCERTAINTY A 

REQUIREMENT OF FULL SCAT.R 


5.0510.5V rm at 17* 

1 $ 

0.010.07V ns at null 

1 $ 

0.0±0.68V ns at null 

1 $ 

5.0510.5V ns at XT 

1* 

0.0±0.07V ras at null 

1 $ 

0.0±0.68V rms at null 

1 $ 

130.5 1 1*5*F in Operate 

1 A 

135 * 2.5*F in Operate 

m 

135 ± 2.5*F An Operate 

1 A 

28*1 vdc 

0 % 

28*1 vdc 

on 

i9.65tO.98v ns at 45 * 

2.5A 

19.65*«.98V ns at 45* 

2.5 A 

0.0tO.O7V ns at null 

m 

0.010.68V rms at null 

m 

0.010.07V ns at null 

in 

0.010.66V rms at null 

m 

i9.6510.96v ns at 45 * 

2.5* 

19.6510.96V ns at 45 * 

2.5* 

07.5142.5*F 

OH 

67.5122.5*F 

on 

67.5122. 5*F 

on 

05125.0*F 

on 

0 * ± 10 # 

3 % 



ADDITION 1: 

6.3.18 

6.3.18.1 

6.3.18.1.1 
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ADDENDUM I 
L94 1 


The following procedure will be performed for LEM 1 only. 


Qjroconpaaelng Tbst 

Inertial Instruaant Calibration data Load. 
On K-148 enter: 


VERB 21 

NOUN 01 

ERTR 

01436 


ertr 

xxxxx 

(X FIPA BIAS) 

ERTR 

JdfTR 

01437 


ElfTR 

mipr 

(X PIPA S.7.) 

ENTR 

ERTR 

01440 


ENTR 

XXXXX 

(Y PIPA BIAS) 

ElfTR 



ERTR 

01441 


ENTR 

XXXXX 

(Y PIPA S.F.) 

ElfIR 



ERTR 

01442 


ElfTR 

XXXXX 

(X PIPA BIAS) 

ERTR 

ERTR 

01443 

(Z PIPA S.F.) 

ERTR 

XXXXX 

ERTR 

ERTR 

01444 


ENTR 

XXXXX 

(nbdx) 

ERTR 

ERTR 

01445 


ERTR 

XXXXX 

(rbdy) 

ERTR 



ERTR 

01446 


ERTR 

yrryx 

(rbdz) 

ElfTR 

ElfTR 

0144? 


ERTR 

XXXXX 

(adiax) 

ERTR 

ElfTR 

01450 


ERTR 

xxxxx 

(adiay) 

ERIR 

ERTR 

01451 


ERTR 

xxxxx 

(ADIZ) 

ERTR 

ElfTR 

01452 


ERTR 

xxxxx 

(ADSRAX) 

ERTR 

ERTR 
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6.3.18.1.1 (cont) 


01453 ENTR 

XXXXX (ADSRAY) ENTR 
ENTR 

01454 ENTR 

XXXXX (ADSRAZ) ENTR 
ENTR 

2506 (ZNBAZ) ENTR 

67777 ENTR 

ENTR 

02507 ENTR 

77777 ENTR 

ENTR 

02510 (LAT) ENTR 

02422 ENTR 

ENTR 

02511 ENTR 

20416 ENTR 


6.3.18.2 Non-Standard Gyrocompaaati* Position Yector Load. 
6.3.18.2.1 On K-148 enters 


VERB 21 NOUN 01 

ENTR 

02720 

ENTR 

15666 

ENTR 

- 

ENTR 

02721 

ENTR 

17272 

ENTR 

ENTR 

02722 

ENTR 

73605 

ENTR 

ENTR 

02723 

ENTR 

56237 

ENTR 

ENTR 

02724 

ENTR 

71156 

ENTR 

ENTR 

02726 

ENTR 

54506 

ENTR 

ENTR 

02726 

ENTR 

10000 

ENTR 

ENTR 

02727 

ENTR 

00000 

ENTR 
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6.3.18.2.1 (cont) 



02730 

ENTR 

ENTR 


07257 

ENTR 


02731 

ENTR 

ENTR 


20033 

ENTR 


02732 

ENTR 

ENTR 


13600 

ENTR 


02733 

ENTR 

ENTR 


16506 

ENTR 


02734 

ENTR 

ENTR 


00000 

ENTR 


02735 

ENTR 

ENTR 


00000 

ENTR 


02736 

ENTR 

ENTR 


62334 

ENTR 


02737 

ENTR 

ENTR 


71216 

ENTR 


02740 

ENTR 

ENTR 


10365 

ENTR 



ENTR 


02741 

ENTR 


03117 

ENTR 

6.3.18.3 

Gyrocompasslng 


6.3.18.3.1 

On K-148 enter 



VERB 57 

ENTR 


00007 

ENTR 


6.3.18.3.2 On K-148 enter: 

VERB 33 ENTR 

VERB 16 NOUN 20 ENTR 
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6.3.18.3.3 One hour after step 6.3.18.3.3 has been performed, read and record 
CRT DSKY display of Row 1, Row 2, and Row 3. 

6.3.18.3. A The Row 1 indication shall be within *000.57 degrees of desired launch azimuth. 

6.3.18.3. • Row 2 shall Indicate 000.00*000.06 degrees and Row 3 shall indicate 030.00*600.06 
degrees. 

6.3.18.3.6; Two hours after performing paragraph 6.3.18.3.8 record CRT DSKY display 
of Row 1, Row 2, and Row 3. 

6.3.18.3. T The CRT DSKY display of Row 1 shall be within *000.06 degrees of the value 
recorded in 6.3.18.3.3. The CRT DSKY display of Row 2 and Row 3 shall be 
within *000.03 degrees of the respective values recorded in 6.3.18.3.9. 

6.3.18.3.1 On K-148 enter the follower 

VERB 36 ENTR 

VERB 40 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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Addition 2 
Addition 3: 
NOTE: 


ADomui 1 


1 Ferfora LEM 1 test in accordance with the Pbllovli^ flowgraa. 
Place a note after paragraph 6.3.1.5.2. 

Before performing the following step insure that the ATCA switch on LEM 
Panel 16 and the ATCA/PGNCS switch on Panel 11 are in the off position. 








! 


FIGURE 
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Document Humber 
US-510-10001 

US-520-10001 
US-350-10002 
US-370-10007 
US-370-10003 
US-370-10004 
US-390-10002 

UD-410-10002 
UD-410-10003 
PS6O150OO 


Subject 

Thermodynamic Requirements of Guidance A 
navigation Equipment - GABC 

LEM Design Bivlronment 

UM-PGMS Lateral and Forward Velocity Interface 
LEM-PGHS 800 CPS Power Electrical Interface 
UM-PGHS Measurement Interface 
LEM-LGC Electrical Interface 

Guidance and navigation Prime Power Requirements 
and Characteristics 

ICTC System Interface 

PSA Adapter Module Interface 

Master End Item Specification, Product Configuration 
and Acceptance Test Requirements, PGNCS Spacecraft 
Equipment 


3.2 The following addendum are applicable to this document. 
3.2.1 Addendum 1 LEM 1. 


3.2.2 Addendum H RR CDU Testing. 

3.2.3 Addendum m DANCE G&N System Tests. 



5. 

5.1 

5.1.1 

5.1.1.1 

5.1.2 

5.1.2.1 


5.1.2.2 

5.1.2.3 

5.1.2.4 

5.1.2.5 

5.2 

5.2.1 
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HEM DESCRIPTION MODEL NO . 

30 5 Place Sine-Cosine Tables, Friden Calculator 

31 Dioptometer 

GE NER AL REQUIRE ME NTS 
Safety Requirements 
Operator Safety 

Normal safety precautions shall be observed through the GAN post-installation 
checkout. 

Equipment Safety 

To preserve the operational life of the components of the GAN hardware under 
test, settings and adjustments shall be performed only when specified in the test 
procedure. Care shall be exercised in the accomplishment of all settings and 
adjustments to avoid excessive wear or damage to the equipment. All pre¬ 
cautionary measures stated throughout the test procedures shall be strictly 
adhered to. 

The connection between the Portable Temperature Controller (PTC) and 56J1 
shall be maintained unless otherwise specified. 

The temperature of the inertial components shall be maintained between the 
following limits. If these limits are exceeded, the Inertial components shall 
be recalibrated. 

a. IRIG: 120 Deg F and 150 Deg F 

b. PIP: 115 Deg F and 145 Deg F 

All personnel concerned shall thoroughly understand the Operational Requirements 
in Section 6.2 to preclude any damage to the GAN System. 

To preserve the operational 1 tfe of the components of the DSKY, 4 the moztttor 
routines shall be used only when required by test procedure or trouble shootli^. 
Such routines shall be terminated as quickly as possible in the test flow. 

Computer routines which cause the DSKY display to flash (either request!^ data 
or displaying data) shall also be terminated as quickly as possible. 

Coolant Requirements 

When electrical power is applied to the GAN System, the IMU shall be provided 
with water-glycol coolant at a temperature of 32 to 60 deg F and a flow tats of 
26-76 pounds per hour. 
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5.2.2 The PSA, CDU, and PTA cold plates shall be provided with coolant as 
per ICD LIS-510-10001• 

5.3 Test Equipment Tolerances 

5.3.1 Measurements and tolerances specifications stated herein are basic GO* 

System performance specifications. Calibration data must be supplied to the 
Acceptance Checkout Equipment (ACE) for the Power and Servo Assembly 
Adapter Module (PSAAM) and Signal Conditioner Assembly (8CA) performance. 
Final tolerances must include PSAAM and Signal Conditioner stability uncer¬ 
tainties (See Appendix 1) as well as ACE and ACE carry-on conditioning 
uncertainties. — -- - . , t . MU 

—r-rr~*——t.4-t-t**~** -:** ^ fr- - «ef■ 

vf — <* 4 *--* <*:»«*,.... ... 

5.3.2 In the event of a conflict between requirements, the following order of precede nee 
shall apply. The contractor shall also notify AC Electronics Site Manager of 

the conflict. 

a. The contract 

b. The Specification 

c. Documents referenced in this specification. 

5.4' Test Sequence 

5.4.1 The test sequence shall normally follow the flow gram in Figure 2. Any test 
subsequent to Temperature Control Verification Section 6.3.4 may be conducted 
providing the General Turn On Procedure 6.2.4 Is followed. 

5.5 The generation of noise alarm indication, as evidenced by one or more Noise 
Peak Event Lamps becoming lighted shall be cause for immediate determination 
of effects on the G4N system test in progress. In the event of detrimental effects 
on the system test a troubleshooting routine shall be entered to determine the 
cause of the alarm. Testing shall continue only after demonstrating that the 
cause of the noise alarm has been located and that remedial action has been or 
will be taken, or that the transient or noise causing the alarm has no detrimental 
effect on the G6N System or test.in progress. 

5.6 Test Failure Criteria 

5.6.1 IRIG and PIPA data (See paragraph 6.3.9) 
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5.6.1.1 If D lt D 2 , or D 3 exceeds its maximum value as specified in 6.3.9 for any IRIG 
or PIPA, a retest sequence shall be initiated as indicated below: 



RETEST SEQUENCE 

The retest sequence shall be performed using the paragraphs indicated in Table 4 
corresponding to the out-of-spec parameters. Table 5 indicates the test positions 
and other isolated parameters that must be recalculated and qualified. 

® ®1» aiK * ^3 are tolerance after the retest sequence is completed, 

the original out-of-tolerance terms calculated in 6.3.9.70.4 shall be 
exonerated. 



APOLLO G&N Specification 
**l- ND1002349 REV D 



5.6.1.2 Failure to be within the maximum values of Dj, E> 2 , and D 3 after the retest 
sequence of 5. 6 .1.1 shall constitute a failure of the assembly. 

5.6.2 Failure of the G&N System to pass any examination or test specified herein shall 
tentatively classify the G&N system as non-conforming. Normal test sequence 
may be continued upon determination of the cause of the nonconformance or at 
the discretion of the G&N contractor test team if it is determined that such 
action is not detrimental to the G&N System or other interfacing subsystems. 

All nonconformances shall be investigated and cleared by waivers (F. N. N), 
correction of specification, or hardware replacement and retest. The suspected 
malfunctioned hardware shall be removed and returned to the laboratory where 
the malfunction shall be verified. Only after malfunction verification shall a 
flight certified replaceable element be installed in the G&N System. 

5.7 Retail subsequent to replacement Of a malfunctioned assembly with that 

of a flight certified 'assembly atiall be at the discretion of NASA Engineering. 
Table 1 can be used as a guide to determine general retest requirement*^ 

In alLreteet prooed nr e, the-test Sequencer of. Figure 2 shall be adhered > 

‘-to.-- * t *; t ie-:-, 2. 

5.8 It is assumed that the Test Conductor has a working knowledge of the 
test equipment used; therefore, this procedure contains only the steps 
pertaining directly to the G&N components. If any questions arise 
concerning the test equipment, the Test Conductor should refer to the 
respective operational manuals. 

5.9 Spacecraft systems other than the G&N System may be operating on a 
noninterfering basis while individual system checkout of the G&N is being 
conducted. 

5.10 Data Retrival 

5.10.1 All data concerning the checkout and operation of the G&N System as 

monitored via ACE, shall be recorded on the data sheets associated' 
with their corresponding test. Out of tolerance readings shall be 
recorded and flagged by appropriate signals. 

During G&N System testing, all interleaved data, Uplink Command File and 
Downlink Data File shall be maintained (recorders ON). All A/B PCM data, 
that is not made available to the ACE displays shall be verified by requesting a 
time history data strip out of said data for the time period when the test was 
performed. 


5.10.2 
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TABLE 5 

m 

PERFORM 

POSITIONS 

PARAMETERS TO BE REQUALIFIED 

NBDY 

1 

NBDY 

NBDZ 

2 

NBDZ 

NBDX 

3 

NBDX 

ADSRAY 

1 and 4 

ADSRAY, NBDY 

ADSRAZ 

2 and 9 

ADSRAZ, NBDZ 

ADSRAX 

3 and 7 

ADSRAX, NBDX 

ADIAY 

1 thru 3, 

7 thru 10 

l__ 

NBDY, NBDX, ADIAX, ADSRAX, 
ADIAY, 

NBDZ 

ADLAZ 

2 thru 4 

NBDZ, NBDX, ADIAZ 

ADIAX 

1 thru 3 

i NBDX, NBDZ, ADIAX, NBDY 

X PIPA Bias or S. F. 

1 thro 2 

X PIPA BIAS, NBDY, NBDZ, X PIPA 
S.F. 

Y PIPA Bias or S. F. 

8 and 6 

Y PIPA BIAS 

Y PIPA S. F. 

Z PIPA Bias or 8. F. 

3 and 4 

Z PIPA Bias, NBDX I 


Z PIPA S. F. 
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j ^ragraph {«,, Teat Title 


6.3.1 

Standby Power In Test 

6.3.2 

Alarms and Interrupts Test 

6.3.3 

IMU Operate Power On Test 

6.3.4 

Temperature Control Verification 

6.3.5 

PGNCS Power Supply Test 

6.3.6 

IMU Operational Test 

6.3.7 

PGNCS Operational Test 

6.3.8 

IRIG Scale Factor Test 

6.3.9 

IMU Performance Test 

6.3.10 

LGC Voltage Margin Test 

6.3.11 

LGC Clock Frequency Test 

6.3.12 

Gimbal Friction Test 

6.3.13 

Stabilization Loop Response Test 

6.3.14 

G and N Fine Alignment Test 

6 . 3.15 

AOT Functional Performance Test 

6.3.16 

Flight Rope Fixed Memory Bank Sum Check 

6.3.17 

LGC Clock Alignment Test 


GAN TESTS 


FIGURE 1 


6. DETAILED REQUIREMENTS 

6.1 Initial Teat Conditions 

6.1.1 The 1MU shall be supplied with heater power on a continuous basis. The portable 
temperature controller (Model No. 410-31058) shall be connected at all times although 
beater power may be supplied from the +28 VDC IMU STANDBY bus amonitored 
through ACE. 

8.1.2 The IMU shall never be without heater power longer than 15 minutes. 

6.2 Operational Requirements 



TABLE I RETEST SEQUENCE 
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jguonipuoo praSis 

adoosapx 
IBOiidQ juauiuBjjy 


oena abk 


X 


J9UIUIKI epnarf 
9 loapoo japduiool 


X X X X X 

XX 

XXXXXXX XX H 

X 


SS3NHVH 8 
SS3MHVH V 

Axsa 

Vld 

nao 

VSd 

am 

DOT. 


X XXXXXXX XXX 

XXXXXXXXXXXXXh 

XX 

X X X X X X 

X X X X x 

X XXXXXXX X X x 

X XX XXXX XXX 

XX X XX 


X X 


X X 



To be used as necessary to turn system on or off. 
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6.2.1 


6.2.2 


6.2.2.1 


6.2.2.2 


6.2.2.3 


6.2.2.4 


6.2.2.4.1 


6.2.2.5 


6.2.2.6 


6.2.3 


6.2.3.1 

6.2.3.2 


Emergency Shutdown Procedure 

CAUTION 

In the event of any malfunction which might damage the G&N System before the 
normal shutdown procedure in 6.2.2 can be performed, power shall be removed 
from the G&N System as soon as possible. If at all possible, without creatii^ 
any delay, IMU Operate Power should be removed first. 

Normal Shutdown Procedure 

The normal shutdown of a G&N System shall include parking the gimbals prior 
to removing IMU Operate Power. This is accomplished in the following procedure. 

On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
♦00000 ENTR 
♦00000 ENTR 
♦09000 ENTR 

On the CRT, verify the following platform angles are displayed: 

IG is between 358 and 002 
MG is between 088 and 092 
OG is between 358 and 002 
Verify Gimbal Lock Lamp is lighted. 

Pull out +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11 to remove 
IMU OPERATE power. 


On K-148 enter the following: 


VERB 21 

NOUN 01 

ENTR 

00326 


ENTR 

00000 


ENTR 


Verify that NO ATT and GIMBAL LOCK lamp indications are OFF. 

Pull out +28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to 
remove LGC OPERATE power. 

Pull out +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to 
remove EMU STANDBY power. 

Initial Turn-On Procedure 

Proper coolant flow shall be verified prior to application of any power to the 
G&N System. 

The initial power turn-on sequence shall be in the order specified in the test 
procedures (6.3) observing all cautions and delays as specified. 
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6.2.4 General Tura-On Procedure 

6 .2.4.1 This step shall be effective only after having completed the initial turn-on procedures. 

6.2.4.2 Proper coolant flow shall be verified. 

6 .2.4.3 Depress 428 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to 
supply IMU STANDBY power. Record time. 

6 .2.4.4 Depress +28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to supply 

LGC Operate Power. The Restart lamp may come on; tf it does press RSET on the DSKY. 

6 .2.4 .6 On K-148 enter the following sequence: 

Press ERROR RESET 
VERB 36 ENTR (fresh start) 

VERB 57 ENTR 

00015 ENTR 

VERB 21 NOUN 27 ENTR 

77777 ENTR (LGC Self Check) 

«. 2.4.7 On the CRT, verify that the 3.2KC 28V Supply indicates between 28.04 and 29.16 
VRMS (GG 1331). 

6 .2.4 .8 Verify that PROG caution lamp does not come on for the nest 6 minutes. i £ :i 


6 . 2 .4.9 After 5 minutes enter the following in K-148: 


a. VUiRB 34 ENTR 

b. VERB 21 NOUN 27 ENTR 

c. 00000 ENTR 

d. VERB 25 NOUN 01 ENTR 

e. 03770 ENTR SET LOC 

t 10067 ENTR CCS NEW JOB 

g. 05532 ENTR TC CHANG1 

h. 01770 ENTR TC ACTLITON 

L VERB 25 NOUN 26 ENTR CALL PRIO/DELAY 
j- 01000 ENTR 01 PRIORITY 

k. 01770 ENTR RELATIVE E-MEM 

m. 00007 ENTR BANKADD. 


n. VERB 30 ENTR REQ EXEC. 


NOTE: If a VERB 36 is performed after the above information has been 
entered repeat lines 6 . 2 .4. 9.1 through 6 . 2 . 4 . 9 . n. 
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6.2.4.10 


6.2.4.11 

6.2.4.12 

6.2.4.13 


6.2.4.14 


6.2.4.15 


6.2.4.16 


CAUTI01I: LQC OPERATE and IMU STANDBY power oust have been applied 

a minimum of two hours before energizing the IMU OPERATE 
circuit breaker in step 6.2.4.16 unless all of the following 
conditions are met: 


IF: 1. The G&N System has previously been in Standby Mode at least 

two hours and subsequently been in Operate Mode, AND 

2. The gimbals were placed in a perked position prior to 
shutdown, AND 


3* The shutdown period did not exceed 5 days, AND 

4. The Spacecraft or IMU have not been moved in any way during 
the shutdown period. 

TOEN: The two-hour Standby Mode operation requirement is reduced 

to 15 minutes. 


The G&N System is defined as being in Standby Mode when LQC Operate 
and DW Standby power is applied and IMU Operate power is off. The 
inertial components shall have suspension power in Standby Mode. 

The G&N System is defined as being in Operate Mode when LQC OPERATE, 
DW STANDBY and IMU OPERATE BOWER is applied to the system. 

Set up a n alog recorder to monitor the following signals: 

Signal Ho. Signal Name 

a. G6 2136 MG Servo Error Total 

b. GG 2106 10 Servo Er r or Total 

c. GG 2166 00 Servo Error Total 

d. GG 2112 10 IX Resolver Sine 

e. GG 2172 OG IX Resolver Sine 

f. GG 2142 MG IX Resolver Sine 

g. GG 1201 IMU 28V 1* 800 CPS 

Start the analog recorder at a chart speed of 5 s/sec. Start the 
event recorder at a chart speed of 1., m/scc. ' 

On CRT, monitor +120 VDC PIPA SUPPLY (GG 1040) and IMU Global angles. 
Record time. If 15 minutes have elapsed since performing paragraph 
6.2.4.3 proceed to the next paragraph. 

Press in +28VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. 
Record time. 
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6.2.4.17 Verify on the analog recorder that the oscillations of the resolver 
sine signals (GG 2112, GG 2172, and GG 2142) are not sustained 

and that the signals damp out within 15 seconds. If this condition 
is not attained, remove IMU OPERATE power imnediately. 

6.2.4.18 On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 
90-10 seconds after step 6.2.4.16 is initiated. Verify that 
this voltage is between 114 and 126 after 100 seconds from 
step 6.2.4.16. 

6.2.4.19 Verify absence of LGC WARNING, ISS WARNING, and PCWCS CAUTION 
lights in the LEM cabin. 

6.2.4.20 On the CRT, verify all IMU Gimbal angles between 358 and 002. 

6.2.4.21 On K-148 enter the following sequence: 

VERB 4l NOUN 20 ENTR 

+00000 ENTR 
+00000 ENTR 
+00000 ENTR 


6.2.4.22 

6.2.4.23 

6.2.5 


On the CRT, scan the power supply voltages to verify their normal 
operation. (No indications flashing). 

After all the tests of 6.3 in Figure I have been completed, the 
General Turn-On Procedure (6.2.4) and IMU Operational Test (6.3.6) 
shall be completed before re-running any test. Otherwise, the 
testing sequence shall continue in accordance with Figure 2. 

Interruption of Power. 


6.2.5.1 IMU Operate power shall never be applied without the presence of 
UjC Operate and IMU Standby Power. 

6.2.5.2 The G&N System log book shall include the gimbal positions at 
time of power shutdown. If omitted, it shall be assumed that the 
gimbals were not parked prior to shutdown. The logbook shall also 
state if any movement of the IMU or Spacecraft has taken place 
after shutdown. The times of application and removal of any bus 
power to the G&N System shall be recorded. 


6.2.5.3 After the system has been operating with IMU Operate power on, and a power 
interruption occurs, Immediately set the IMU Operate power eimilt breaker 
to OFF. When power Is restored a minimum of l^minutee operation te 
8 tandby Mode Is required before resuming IMU Operate power. If the power a 
interruption woe longer than 13 minutes, the G&N System shall be ram in 
8 tandby Mode for a time interval.at least equal to the duration power was off 
before Resuming IMU Operate power. However, this period need not exceed 
two hours before application of IMU Operate power. 





6.2.6 

6.3 

6.3.1 

6.3.1.1 


6.3.1.2 


6.3.1.3 

6.3.1.3.1 

6.3.1.3.2 

6.3.1.3.3 
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A warmup period of at leaat one hour in Operate Mode le required 
prior to perforating any test in which gyro or accelerate ter parameters 
are measured, and at least 15 minutes prior to any test in which 
precision amplitude and frequency power supply checks are mde. 

Test Procedures 

Standby Power On Tests 

The Portable Temperature Controller, Model Ho. 400-31058 shall be 
supplying inertial component heater power to the GW System through 
connector 56JI (P230). If alarm or fail indications are present on 
the PTC, they shall be cleared by depressing the SYSTEM RESET push¬ 
button on the PTC. 

The following switches and/or circuit breakers shall be closed to 
energise the indicated buses. 


LOCATION 

NOMENCLATURE 

IDENTIFICATION 

Panel 14 

BAT 5 NORMAL FEED 

4S10 

Panel 14 

BAT 6 NORMAL FEED 

4311 

Panel 16 

X LUNAR BUS TIB 

4CB5 

Panel 16 

BAT 1-4-6 FEED TIE 

4CB17 

Panel 16 

BAT 2-3-5 FEED TIE 

4CB25 

Panel 16 

ASC BCA 

4CB14 

Panel 16 

ASC BCA CONT. 

5CB7 

Panel 16 

DC BUS VOLT 

4CB21 

Panel 16 

DISP. 

4CB16 

Panel 11 

X LUNAR BUS TIE 

4cb4 

Panel 11 

BAT 1-4-6 FEED TIE 

4cbi8 

Panel 11 

BAT 2-3-5 FEED TIE 

4CB26 

Panel 11 

ASC BCA 

4CB15 

Panel 11 

ASC BCA CONT. 

4cb6 

Panel 11 

DC BUS VOLT 

4CB22 

Panel 16 

INV. HD. 2 

4CB13 

Panel 14 

AC WR to INV 2 Position 

4si4 

Panel 11 

AC BUS FEED TIE 

4CB24 

Pannel 11 

AC BUS VOLT 

4CB27 


IMJ Standby Power Turn On 


Turn on Event Recorder to a speed of ip m/ssc. . - : ;. 

Press In ♦26 YDC IMS STANDBY circuit breaker on LEM Cabin Panel 11. 
Record time. 

Verify on the Event Recorder that +28 VDC IMS STANDBY power discrete 
(00 1513) is on. On CRT +28V IMS STANDBY Bus (GO 1510) shall indicate 
between 24.5 and 33*5 
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6.3.1.3.4 The PIPA TEMP, displayed on CRT, shall be monitored periodically one hour 
to ensure that the PIPA Temperature Control circuitry is operating to maintain 
a temperature of 130±5.0 Deg. F. (GG 2300). One hour after performing step 

6.3.1.3.2 record PIPA TEMP. The PIPA Temperature shall be 130.5* ±1.5*F. 
The IRIG temperature shall be within 3.0*F of the PIPA Temperature. 

6.3.1.4 Computer Power Turn On 

6.3.1.4.1 Press in +28VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11. 

6.3.1.4.2 On CRT, +25V LGC Operate Bus (GG 1520) shall indicate between 24.5 and 33.5. 
Ignore computer alarm indications. Verify on event recorder that +28V LGC OP 
(GG 1523X) discrete is on. Using DSKY, enter VERB 36 ENTR then press RSET. 
All computer alarms shall clear. 

6.3.1.4.3 On CRT, the +14VDC LGC SUPPLY (GG 1020) shall Indicate between 13.6 and 

14.4 VDC. Record this value. 

6.3.1.4.4 On CRT the 28V 3200 CPS SUPPLY (GG 1331) shall indicate between a 28.04 and 
29.16 VRMS. Record this value. 

6.3.1.5 LGC Operational Tests 

6.3.1.5.1 DSKY Check 

6.3.1.5.1.1 Initiate the DSKY check by entering in the DSKY: 

Press Error Reset 

VERB 57 ENTR 00015 ENTR (clear erasable memory) 

VERB 21 NOUN 27 ENTR 
00011 ENTR 

6.3.1.5.1.2 All the electroluminescent elements (PROG, VERB, NOUN and Row 1, Row 2, 
Row 3) shall display the decimal number nine (9). Including the 9's, the following 
shall be displayed for approximately 5 seconds. 

a. 9's 

b. 8's 

c. 7's 

d. 6's 

e. 5's 

f. 4's 

g. 3's 

h. 2's 
l. l's 
J. 0/s 

k. Minus signs in ROW l,ROW 2, ROW 3l 

l. VERB-NOUN Flashing / On concurrently for 5 seconds 

m. COMPACTY J 
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o. 

P. 

q- 

r. 


Plus signs in ROW 1, ROW 2, ROW 
VERB-NOUN Flashing 
COMP ACTY 
COMP ACTY - On for 5 seconds then DSKY blanks 


f 3^ 


On concurrently for 5 seconds 


6.3.1.5.1.3 The DSKY pushbuttons shall be checked by entering* 
VERB 25 NOUN 01 ENTR 
03375 ENTR 
+00123 ENTR 
-00456 ENTR 

-00789 DO NOT press ENTR 


The DSKY shall display +00123 in Row 1, -00456, in Row 2, and -00789 in Row 3. 
Press CLR pushbutton three times on DSKY. Observe that Row 1, Row 2 and Row 
3 are blank. 


6.3.1.5.2 Lamp Test 

6.3.1.5.2.1 Initiate the Lamp Test by entering in the DSKY: 
VERB 35 ENTR 


6.3.1.5.2.2 The following DSKY displays shall Illuminate for approximately 5 seconds. 


a. UPLINK ACTY 

b. NO ATT 

c. STBY 

d. KEY REL flashing 

e. TEMP 

f. GIMBALLOCK 

g. PROG > 

h. RESTART 
L TRACKER 

j. OPR ERROR Flashing 

k. VERB-NOUN Flashing 

l. Plus 88888 in Row 1 Row 2 and 3. 


On currently for approximately 5 seconds. 


On CAUTION/WARNING panel, the following displays shall illuminate, then extinguish. 
LGC 
ISS 
PGNS 

6.3.1.5.3 Uplink Check 

6.3.1.5.3.1 On K-START 148, set LOAD/INHIBIT switch to LOAD, set TAPE/KEY switch 
to KEY, then enter the following: 

ERROR RESET 

VERB 25 NOUN 01 ENTR 

03375 ENTR 

+01234 ENTR 

-56789 ENTR 

+00000 ENTR 
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6.3.1.5.3.2 Verify the following is displayed on the DSKY 

VERB 23 NOUN 01 
R1 + 01234 
R2 - 56789 
R3 + 00000 

6.3.1.5.4 Downlink Check 

6.3.1.5.4.1 On CRT, DSKY display verify the following is displayed: 

VERB 23 NOUN 01 
R1 + 01234 
R2 - 56789 
R3 + 00000 

6.3.1.5.5 LGC Self-Check 

6.3.1.5.5.1 On K-148 enter the following sequence to initiate the LGC Self-Check: 

ENTR 

NOUN 27 ENTR 
ENTR 

NOUN 01 ENTR 
ENTR 

6.3.1.5.5.2 On the CRT verify that DSKY R1 does not display 01102 or 41102. If a mal¬ 
function occurs, the following is displayed: 

R1 01102 or 41102 

R2 XXXXX c(S FAIL) program address +1 of point of failure 
R3 XXXXX number of fails 

«. 3.1.5.5.3 When R3 - 00002, stop the LGC Self Check by entering in K-148 the following: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.3.1.5.6 LGC Standby Check 

6.3.1.5.6.1 On K-148 enter the following sequence: 


VERB 36 
VERB 21 
77777 
VERB 15 
01366 


VERB 21 NOUN 10 ENTR 
00013 ENTR 

02000 ENTR 
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6.3.1.5.6.2 On D6KY depress STBY pushbutton for approximately 3 seconds. 

6.3.1.5.6.3 Verify STBY status indicator lamp is ON. 

6.3.1.5.6.4 On the CRT, verify the 3.2 KC 28V Supply (GG 1331) is between 28.04 
and 29.16 V RMS. 

6.3.1.5.6.5 On DSKY depress STBY pushbutton for approximately 3 seconds to return 
to LGC OPERATE mode. 

6.3.1.5.6.6 Verify STBY status indicator lamp is OFF. 

6.3.1.5.7 Standby/Proceed Check 

6.3.1.5.7.1 On K-148 enter the following* 

VERB 11 NOUN 10 ENTR 

00032 ENTR 

6.3.1.5.7.2 On the D6KY press and bold the STBY pushbutton. Verify Row 1 of the DSKY 
displays 57777. 

8*3*2 Alarms and Interrupts Test 

6.3.2.1 Parity Fail Test 

6.3.2.1.1 On K-148 enter the following sequence 

VERB 21 NOUN 02 ENTR 

03377 ENTR 

33777 ENTR 
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6.3.2.1.2 
6.3.2.1.3 


6.3.2.1.4 

6.3.2.1.5 

6.3*2.2 
6.3.2.2.1 


6.3.2.2.2 

6 .3.2.2.3 

6.3.2.3 
6.3.2.3.I 


6.3*2.3.2 
6.3.2.3.3 


On CRT, DSKY display, verify R1 - 33777 and R3 - 03177 

On K-146 enter the folloving sequence 

VERB 25 HOUR 26 KHTR 
04000 KHTR 
01777 HTTR 
00006 KHTR 
VERB 30 BVTR 

Verify RESTART, and FGHCS CAUTIOH leaps are 01. 

On K-146 enter VERB 36 EHTR. Press ERROR RESET pushbutton. All alms 
shall clear. 

Rupt Lock-Interrupt Too T^ng 

On X-148 enter the folloving sequence 

VERB 24 HOUR 01 EHTR 

03377 EHTR 

30001 EHTR 

03377 KHTR 

VERB 25 HOUR 26 HTTR 

00001 KHTR 

01777 EHTR 

00006 EHTR 

VERB 31 EHTR 

Verify RESTART, and FGHCS CAUTIOH are OR. 

On K-146 enter VTOB 36 EHTR. Press BIROR RESET pushbutton. All 
alarns shall dear. 

TC Trap Test 

On K-146 enter the folloving sequence 

VERB 21 HOUR 01 BTTR 

03377 EHTR 

03377 EHTR 

VERB 25 HOUR 26 EHTR 

04000 EHTR 

017^7 HTCR 

60006 EHTR 

VERB 30 EHTR 

Verify RESTART, and FQHCS CAUTIOH leaps are OH. 

On K-146 enter VERB 36 KHTR. Press ERROR RESET pushbutton. All 
alarns shall dear. 
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6.3.2.4 Ntghtwatchman Test 

6.3.2.4.1 On K-148 enter the following sequence 

VERB 24 NOUN 01 ENTR 
03377 ENTR 
30001 ENTR 
03377 ENTR 

VERB 25 NOUN 26 ENTR 
03400 ENTR 
01777 ENTR 
00006 ENTR 
VERB 30 ENTR 

6.3.2.4.2 Verify RESTART, and PGNCS CAUTION lamps are ON. 

6.3.2.4.3 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
shall clear. 

6.3.3 IMU OPERATE POWER ON TESTS 

CAUTION 

Prior to application of IMU OPERATE power in step 6.3.3.1.4, LGC OPERATE 
and IMU STANDBY power must have been applied to the GIN System continuously 
for a minimum of two hours. The only exception is when the requirements of 
step 6.2.4.10 are met and this does not apply for the initial apfrtlcation of IMU 
OPERATE power. 

NOTE: Perform the following DSKY entries before continuing: 


a. VERB 25 

NOUN 01 

ENTR 


b. 03770 


ENTR 

SETLOC 

e. 10067 


ENTR 

CCS NEW JOB 

d. 05532 


ENTR 

TC CHANOI 

e, 01770 


ENTR 

TC ACTUTON 

f. VERB 25 

NOUN 26 

ENTR 

CALL PRIO/DELAY 

g. 01000 


ENTR 

01 PRIORITY 

h. 01770 


ENTR 

RELATIVE E MEMORY 

1. 00007 


ENTR 

BANK ADD 

j. VERB 30 


ENTR 

REQ EXEC. 


If a VERB 36 is performed after the above information has been entered repeat 
lines f through J. 



6.3.3.1 


6.3.3.1.1 


6.3.3.1.2 

6.3.3.1.3 

6.3.3.1.4 

6.3.3.1.4.1 

6.3.3.1.5 


6.3.3.1.6 

6.3.3.1.7 


6.3.3.1.7.1 

6.3.3.1.8 

6.3.3.1.9 
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Verification of Power Turn-On 


Set up analog recorder to monitor the following signals: 


SIGNAL NO. 

SIGNAL NAME 

a. 

GG 2136 

MG Servo Error Total 

b. 

GG 2106 

IG Servo Error Total 

c. 

GG 2166 

OG Servo Error Total 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

GG 2172 

OG IX Resolver Sine 

f. 

GG 2142 

MG IX Resolver Sine 

*- 

h. 

GG 1201 
SPARE 

IMU 28V 1% 800 cps 


Start analog recorder to a chart speed of 5 mm/sec. Start event recorder 
at a chart speed of 1.0 mm/sec. 

On CRT, monitor +120 VDC PIPA SUPPLY (GG 1040) and IMU gimbal angles. 

Press in +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. 
Record time. 

Verify that the "NO ATT" light on the DSKY is lighted. 

Verify on analog recorder that the oscillations of the resolver sine signals 
(GG 2112, GG 2172, and GG 2142) are not sustained and that the signals damp out 
within 15 seconds. If they don't, remove IMU OPERATE power as soon as 
possible. 

On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 90+10 
seconds after step 6.3.3.1.4 is initiated. Verify that this voltage is between 
114 and 126 after 100 seconds from step 6.3.3.1.4. 

On event recorder verify the following: 

LGC WARNING is OFF (GG 9001) 

ISS WARNING Is OFF (GG 9002) 

PGNCS CAUTION is OFF (GG 9003) 

On DSKY, verify that the "NO ATT" Light is Off. 

On CRT, verify all IMU gimbal angles indicate between 358 and 002. 

On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 
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6.3.4 

6.3.4.1 

6.3.4.2 

6.3.4.3 

6.3.4.4 

6.3.4.5 

6.3.4.6 

6.3.4.7 

f: , I 

6.3.5 
6.3.5.1 

6.3. 5.2 


Temperature Control Verification 

When 15 minutes have elapsed from the time of IMU OPERATE power turn¬ 
on record PIPA TEMP (GG 2300). The PIPA TEMP shall be within 0.5* of 
the PIPA TEMP measured in 6.3.1.3.4. Start event recorder. 

When 30 minutes have elapsed from the time of IMU OPERATE power turn-on 
record IRIG TEMP (GG 2301). 

When 1 hour has elapsed from the time of IMU OPERATE power turn-on, 
monitor PIPA TEMP (GG 2300) and IRIG TEMP (GG 2301) on the CRT. 

Monitor and record temperature readings every 5 minutes for 30 minutes. 

Verify that each reading does not deviate from the average value of each 
signal by more than 0.1*F. 

The PIPA Temp shall be 130.5 (±1.5)*F. The DUG TEMP shall be 135 (±2.5* )F. 

The PIPA TEMP recorded in step 6.3.4.4 shall be within 1.0*F of the temperature 
recorded in steps 6.3.1.3.4 and within 0.5*F of the PIPA TEMP recorded in 
6.3.4.1. 


The IRIG TEMP recorded in step 6.3.4.4 shall be within 0.5*F of the 
temperature recorded in step 6.3.4.2. 

Verify on the event recorder that IMU Blower Current (GG 2303) and IMU 
Heater Current (GG 2302) On discretes have been present for the last hour 
(discretes may, cycle off)* * tv*- ; r« as 

PGNCS Power Supply Tests 

.'-.I*. * l r V ;.il : t": i\ ' ' . .. .,f _ • • _;rj 

From the CRT r confirm power supply voltages (or temperatures) are as 
specified and record values observed. 

The PIPA Calibration Module Temperature (GG 6020) shall be between +45 
and +90 DEG F. 


6.3.5.3 


The PSA Temperature (GG 6021) shall be between +60 and +110 DEG F. 
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6.3.5.4 The LGC Temperature (GG 4300) shall be between +45 and +130 DEG. F. 

6.3.5.5 The +28 VDC IMU OPERATE BUS (GG 1500) shall be between 24.5 and 33.5 VDC. 

6.3.5.6 The +28 VDC IMU STANDBY BUS (GG 1510) shall be between 24.5 and 33.5 VDC. 

6.3.5.7 The +28 VDC LGC OPERATE BUS (GG 1520) shall be between 24.5 and 33.5 VDC. 

6.3.5.8 The +120 VDC PIPA Supply (GG 1040) shall be between 114 and 126 VDC. 

6.3.5.9 The -28 VDC Supply (GG 1100) shall be between -21.5 and -33.5 VDC. 

6.3.5.10 The +4 VDC CDU Supply (GG 1070) shall be between 3.8 and 4.2 VDC. 

6.3.5.11 The IMU 28V'800 CPS 1 pet Supply (GG 1201) shall be between 27.44 and 
28.56 VRMS. 

6.3.5.12 The IMU 28V 800 CPS 5 pet 90 PH Supply (GG 1202) shall be between 26.6 and 
29.4 VRMS. 

6.3.5.13 The IMU 28V 800 CPS 5 pet 0 PH Supply (GG 1203) shall be between 25.9 and 
30.1 VRMS. 


6.3.5.14 The 3.2 KC 28V Supply (GG 1331) shall be between 28.04 and 29.16 VRMS. 

6.3.5.15 The 2.5 VDC T/M Bias (GG 1110) shall be between 2.4 and 2.6 VDC. 

6.3.5.16 The +14 VDC LGC Supply (GG 1020) shall be between 13.6 and 14.4 VDC. 

6.3.5.17 The +4 VDC LGC Supply (GG 1030) shall be between 3.8 and 4.2 VDC. 

6.3.5.18 The phase difference between the 3.2 KC supply and LGC sync shall be 
0±10* (NG 1336). 

6.3.6.19 Record fee noise levela of the following signals displayed on the CRT. 

. . ‘ . Pern Net . Measurement Noa : Signal Requirement 

a. NG 1021 14 VDC LGC Noise RMS <0.4 VRMS 

it 01 N< >'NG 003 L 4 VDC LGC Noise RMS <6.4 VRMS 

«* N* *H NG 1071 4 VDC CDU Noise RMS <1.0 VRMS 

Kj 4rti OtlT DWa iBOL 1 i: i SSiVDO-IMU GperSte Noise RMS . <1.0 VRMS 

e. NG 1511 28 VDC IMU Standby Noise RMS <1.0 VRMS 

f. NG 1521 28 VDC LGC Operate Noise RMS <2.0 VRMS 
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6.3.5.20 The noise peaks of the following signals are demonstrated on the event light 

when the peaks have a rise time between 2 and 50 psec and the peak voltage exceeds 
5 volts. 


Item No. 

Measurement No. 

Signal 

a. 

NG 1022 

14 VDC LGC Noise Peak 

b. 

NG 1032 

4 VDC LGC Noise Peak 

c. 

NG 1072 

4 VDC CDU Noise Peak 

d. 

NG 1502 

28 VDC IMU Operate Noise 

e. 

NG 1512 

28 VDC IMU Standby Peak 

f. 

NG 1522 

28 VDC LGC Operate Peak 


6.3.6 IMU OPERATIONAL TEST 


6.3.6.1 On K-148 enter the follow in g; 


6.3.6.2 


6.3.6.S 


6.3.6.4 


6.3.6.5 


6 . 3 . 6.6 


6.3.6.7 


VERB 01 NOWN 10 ENTR 
00003 ENTR 

Record CRT DSKY Row 1 indication AAAAA and the time of day. 

On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 

03377 ENTR 
AAAAA ENTR 

VERB 06 NOUN 02 ENTR 

03377 ENTR 

Record CRT DSKY Row 1 indication as ±BBBBB 
Perform the following calculations: 

. BBBBB x 5.12 __ 

"* 3600 m (Contents (hrs) of high order scalar register) 

b. 23.3 - CCCC. C - DDDD. D hours 

c. DDDD. D + time of day recorded in 6.3.6.1- time of day at which high 
order scalar register will overflow. 

If time of day is within 12 minutes of that calculated in 6.3.6.3.0 when about 
to perform any of the following paragraphs, wait until that time calculated hi 
6.3.6.3. c has passed and proceed. 

In K-148 enter the following sequence: 

VERB 57 ENTR 
00004 ENTR 

Wait 200 seconds, then verify on the CRT, that the X, Y and Z PIPA SO Output 
signals all indicate 0. Q±2.5 Volts but not 0. 

Approximately 12 minutes after performing step 6.3.6.1, VERB 06 NOUN 66 
shall flash. 
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6.3.6.8 From the CRT, DSKY display, read and record R1 and R2 (local gravity 
whole and fractional respectively). The value recorded shall be between 
975.0 and 985.9 cm/sec 2 . 

6.3.6.9 On K-148 enter the following sequence 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash. 

6.3.6.10 From the CRT, DSKY display, read and record the horizontal fractional 
component of earth rate acting on the X, Y, and Z IRIG’s as displayed 
in R2. The value recorded shall be between . 77882 and . 97882. 

6.3.6.11 Terminate the test by entering in K-148 the followiig: 

VERB 33 ENTR 

VERB 16 NOUN 40 DISPLAYED 
VERB 34 ENTR? F v r*r>_ 

VERB 41 NOUN 20 ENTR 
400000 ENTR 
400000 ENTR 
+00000 ENTR 

6.3.7 PGNCS Operational Test 

6.3.7.1 Start the PGNCS Operational test by inserting the following sequence 
into K-148: 

VERB 57 ENTR 

00010 ENTR 

OS’shall be displayed ' 

VERB 33 NOUN 01 is displayed flashing 
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6.3- 7-2 

6.3- 7.2.1 

6.3.7.2-2 
6.3*7*2.3 

6.3*7*3 

6.3.7.3.1 

6.3.7.3.2 
6.3*7.3.3 

6.3.7.A 

6.3.7.4.1 

6.3.7.4.2 

6.3.7.5 

6.3.7.5.1 

6.3.7.5.2 
6.3*7.5.3 
6-3-7-6 

6.3.7.6.I 


Conaand Accuracy 0* 

On K-148, preaa BfTR 

VERB 33 NOUN 02 la Displayed Plashing 

<£1 Event Module Verily 188 WARNING Lamp Lights 
Jfress ENTR 

VERB 83 NCKJN 03 £ l*f bteplayed Flashing. 

Read and record the CRT IMO Qlmbal angles.' The indications shall 
be 000±001 degree. 

Read and record CRT the DSKY Roe 1, 2, and 3 indications. The 
indications shall be 400000 ± 0003Q. 

Co—nd Accuracy 45*. 

On K-148, press ERTR, VERB 33 ROUE 04 is displayed flashing after 
approximately 20 seconds. 

Read and record the CRT ZMJ Giatoel angle. The indications shall be 
045 t 001 degreee. 

Read and record the CRT DSKY Roes 1, 2, and 3 indications. The 
indications shall be 404500 ± 00034?* 

CDU Repeating Accuracy 45* 

On K-148 press BfTR. In about 90 seconds VBIB 05 HOUR 30 is displayed 
flashing. 

Read and record the CRT DSKY Rowe 1, 2, and 3 indications. The 
indications shall be between 77774 and 00003* 

Co—md Accuracy 90*. 

On K-148 Press VERB 33p ERTR. In approximately 20 seconds VERB 33 
ROUE 06 is displayed flashing. The GIMBAL LOCK lamp on DSKT shall 
be lighted. 

Read and record the CRT DfJ Ginbal angle. The indications shall be 
090 ± 001 degrees. 

Read and record the CRT DSKY Rows 1, 2, and 3 indications. The 
Indication shall be 409000 ± 00039. 

Command Accuracy 135*. 

On K-148 press ERTR. In approximately 20 seconds VERB 33 HOUR 07 is 
displayed flashing. 
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6.3.7*6.2 

6.3.7.6.3 

6.3.7.7 

6 .3.7.8 

6.3.7.8.1 

6.3.7*8.2 

6.3.7.9 

6.3.7.9.1 

6.3.7.10 

6.3.7.10.1 

6.3.7.10.2 

6.3.740.3 

6.3.7.H 

6.3.7.32 

6.3.7.12.1 

6.3.7.12.2 

6.3.7.12.3 

6.3.7.12.4 


^ *** iB,,iC * tl0n - fiction, .hall b. 

Read and record the CRT DSKY Rows 1, 2, and 3 indications. The 
indications shall be ♦13500 * 00030. 

On K-146 press EHTR. In approximately 20 seconds VERB 33 HOUR 10 is 
displayed flashing. The GIMBAL LOCK leap on DSKY shall not be 
lighted. 

CDO Repeating Accuracy 135*. 

On K-148 press EHTR pushbutton. In about 90 seconds, VERB 05 ROOT 30 
Is displayed flashing. 

Read and record the CRT DSKY Rows 1, 2, and 3 indications. The 
indications shall be between 77774 and 00003. 

♦ 0label Lock Test 

On K-148, Press VERB 33, EHTR. In approximately 20 seconds VERB 33 
ROOT 12 is displayed flashing. The GIMBAL LOCK lamp on DSKY shall 
be lighted. 

Cowand Accuracy 225*. 

On K-148 press EHTR. In approximately 20 seconds, VERB 33, ROOT 13 
is displayed flashing. 

Read and record the CRT DRJ Glmbal Angle indications. The Indication shall be 
2251001 degrees. 

Read and record CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be +225 00 t 00030. 

On K-148 press ElfTR. In approximately 20 seconds VERB 33 ROOT 14 is 
displayed. The GIMBAL LOCK lamp shall not be lighted. 

CDU Command Rate Test 

On K-148 press EHTR. In approximately 30 seconds VERB 06 ROOT 66 is 
displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

Read and record the CRT DSKY Row 1, 2, and 3 indications. The 
indication shall be between 00012 and 00016. 

On K-148 Insert VERB 33 ERTR. In approximately 30 seconds VERB 06 
and ROOT 66 is displayed flashing. Repeat 6.3*7.12.2. The GIMBAL 
LOCK lamp on DSKY shall not be lighted. 

On K-148 insert VERB 33 E1TCR. In approximately 30 seconds VERB 06 
and ROOT 66 is displayed flashing. Repeat 6.3.7.12.2. The GIMBAL 
LOCK lamp on the DSKY shall not be lighted. 
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«. 3.7.13 


6.3.7.13.1 


6.3.7.13.2 


6.3.7.13.3 


6.3.7.14 


6.3.7.14.1 


6.3.7.14.2 


6.3.7.15 


6.3.7.15.1 


6.3.7.15.2 


6.3.7.15.3 


6.3.7.16 
6.3.7.16.1 


6.3.7.16.2 


6.3.7. IT 


6.3.7.18 


6.3.7.18.1 


Command Accuracy 315* . 

On K-148 Insert VERB 33 ENTR. In approximately 20 seconds VERB 33 
NOUN 20 will be displayed flashing. 

Read and record CRT IMU Glmbal Angles. The indicator shall be 315*001 degrees. 

Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be *31500*00030. 

CDU Repeating Accuracy 315* • 

On K-148 press ENTR. In approximately 90 seconds VERB 05 NOUN 30 is 
displayed flashing. 

Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications 
shall be between 77774 and 00003. 

-Glmbal Lock Test 

On K-148 Press VERB 33 ENTR. In approximately 20 seconds VERB 33, NOUN 
22 is displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

On K-148 Press ENTR. In approximately 20 seconds VERB 33 NOUN 23 will 
be displayed flashing. 

Read and record the CRT DSKY Rows 1, 2 and 3 indications. The indications 
shall be: 

Row 1 22500*00036 

Row 2 22500*00030 

Row 3 22500*00030 

CDU Repeating Accuracy 225* . 

On K-148 press ENTR. In above 90 seconds, VERB 05 NOUN 30 Is displayed 
flashing. 

Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indication 
shall be between 77774 and 00003. 

On K-148 Press VERB 33 ENTR. The GIMBAL LOCK lamp shall not be lighted. 
VERB 21, NOUN 22 is displayed flashing. 

IMU CDU Fine Fall Test 

On K-148 insert the following sequence 
+00100 ENTR 
+00100 ENTR 
+00100 ENTR 

On Event Module verify that ISS WARNING lamp lights in approximately 90 seconds. 



6.3.7.18.2 

6.3.7.19 

6.3.7.19.1 

6.3.7.19.2 

6.3.7.20 

6.3.7.20.1 

6.3.7.20.2 

6.3.7.20.3 

6.3.7.20.4 

6.3.7.20.5 

6.3.7.20.6 

6.3.7.20.7 
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After approximately 20 seconds, VERB 01 NOUN 10 shall be displayed. 

Verify that CRT DSKY display Row 1 indicates 33XXX or 32XXX. 

IMU CDU Coarse Fail Test 

On K-148 Insert the following Sequence 

VERB 33 ENTR , 

403375 ENTR 
403376 ENTR 
403375 ENTR 

On Event Module verify that ISS WARNING lamp lights in approximately 90 seconds. 

After approximately 20 seconds, VERB 01 NOUN 10 shall be displayed. 

Verify that CRT DSKY display of Row 1 indicates 33XXX or 32XXX. 

FDAI Linearity Test 

On K-148 enter VERB 33 ENTR 
VERB 33 NOUN 27 shall be displayed. 

On CRT verify the following: 

PITCH ATT ERROR is between 415.3 and 418.7 DEG (GG 2219) 

YAW ATT ERROR is between 415.3 and 418.7 DEG (GG 2249) 

ROLL ATT ERROR is between 415.3 and 418.7 DEG (GG 2279) 

On K-148 press ENTR. 

VERB 33 NOUN 30 shall be displayed. 

On CRT verify the following: 

PITCH ATT ERROR is between 414.4 and 417.6 DEG (GG 2219) 

YAW ATT ERROR is between 414.4 and 417.6 DEG (GG 2249) 

ROLL ATT ERROR is between 414.4 and 417.6 DEG (GG 2279) 

On K-148 press ENTR. 

VERB 33 NOUN 31 shall be displayed 

On CRT verify the following: 

PITCH ATT ERROR is between 405.4 and 406.6 DEG (GG 2219) 

YAW ATT ERROR is between 405.4 and 406.6 DEG (GG 2249) 

ROLL ATT ERROR is between 405.4 and 406.6 DEG (GG 2279) 

On K-148 press ENTR. 

VERB 33 NOUN 32 shall be displayed. 



6.3.7.20.8 

6.3.7.20.9 

6.3.7.20.10 

6.3.7.20.11 
6.3.7.20.02 

6.3.7.20.13 

6.3.7.20.1* 

6.3.7.21 

6.3.7.21.1 
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On CRT verify the following: 

PITCH ATT HiROR in between +00.2 end -00.2 DBG (GG 2219) 

YAW ATT ERROR In between +00.2 end -00.2 DBG (GG 22*9) 

ROLL ATT ERROR in between +00.2 end -00.2 DBG (OG 2279) 

On K-l*8 prenn ENTR. 

VERB 33 HOUR 33 nhell be dinplayed. 

On CRT verify the following: 

PITCH ATT BtROR in between -05.* end -06.6 DBG (00 2219) 

TAW ATT ERROR in between -05.* end -06.6 DBG (GG 22*9) 

ROLL ATT ERROR in between -05** end -06.6 DBG (GG 2279) 

On K-l*8 prenn ENTR. 

VERB 33 HOUR 3* nhell be dinplayed. 

On CRT verify the following: 

PITCH ATT ERROR in between -1*.* and -17.6 DBG (GG 2219) 

YAW ATT roROR in between -1*.* end -17.6 DBG (GG 22*9) 

ROLL ATT ERROR in between -1*.* end -17.6 DBG (GG 2279) 

On K-l*8 prenn ENTR. ' 

VERB 33 HOUR 35 nhell be dinplayed. 

On CRT verify the following: 

PITCH ATT ERROR in between -15*3 end -18.7 DBG (GO 2219) 

YAW ATT ERROR in between -15*3 end -10.7 DBG (GG 22*9) 

ROLL ATT ERROR in between -15*3 end -l3.7 DBG (GG 2279)' 

On K-l*8 enter VERB j6 ERTR. 

The proper operation of the IMG CAGE function (conn in ting of ntepn 
6.3.7.21 thru 6.3.7.23) need be performed only once during the 
initial FGMCS Operational Tent end oaltted froa nubnequent tenting 
of tent 6.3.7. 

On K-2A8 enter the following sequence: 

VERB *1 HOUR 20 ERTR 
♦00500 ENTR 
+00500 ENTR 
+00500 ERTR 

On the CRT, verify ell DCJ glabel anglen indicate between 003 end 007 
DBG. 


6.3.7.21.2 
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6.3.7.21.3 On analog recorder, monitor the following signals: 


SIGNAL NO. 

SIGNAL NAME 

a. 

GG 2136 

MG Servo Error Total 

b. 

GG 2106 

IG Servo Error Total 

c. 

GG 2166 

OG Servo Error Total 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

GG 2172 

OG IX Resolver Sine 

f. 

GG 2142 

MG IX Resolver Sine 

g- 

GG 1201 

IMU 28V 1% 800 cps 


6.3.7.21.4 Start analog recorder to a chart speed of 5 mm/sec. 

6.3.7.21.5 On LEM Cabin Panel 4, hold IMU CAGE momentary toggle switch in the ON 
position. (Do not release.) 

6.3.7.21.6 On analog recorder, verify the IX Resolver Sine signals (GG 2112, GG2172, 

GG 2142) null out to less than 0.5 VRMS. Release IMU CAGE switch to the 
OFF position. Disregard any momentary transients on the IX Resolver Sine 
signals when the switch is released. Any sustained oscillations shall be cause 
for immediate removal of IMU Operate power. 

6.3.7.21.7 On the CRT, verify all IMU gimbal angles indicate between 358 and 002. 

6.3.7.22 Stop analog recorder. 

6.3.7.22.1 On K-148 insert the following: 


VERB 43 

ENTR 

+01700 

ENTR 

+00600 

ENTR 

-01700 

ENTR 


On CRT verify the following: 

YAW ATT ERROR is between +15.3 and +18.7 Deg. (GG 2249). 

PITCH ATT ERROR is between+05.4 and +06.6 Deg (GG 2219). 

ROLL ATT ERROR is between -15.3 and-16.7 Deg. (GG 2279). 

6.3.7.23 On K-148 enter the following sequence: 

VERB 36 ENTR 

VERB 41 NOUN 20 ENTR 
+00800 ENTR 

+00100 ENTR 

+00800 ENTR 

6.3.7.24 On CRT verify the following: 

OG IX Resolver Sin (11*) is between +06.50* and +09.50* (GG 2181) 

IG IX Resolver Sin (11*) is between -00.50 and +02.50 DegjGG 2121) 
MG IX Resolver Sin (11*) is between -06.50 and -09.50 Deg (GG 2151) 

6.3.7.25 On K-148 enter the following: 


VERB 41 

NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 
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6.3.8 IRIG Scale Factor Determination 

6.3.8.1 Insure that the IMU operate power and LGC Operate power have been applied for 
a minimum of one hour and that the IMU is not in a gimbal lock condition, 

6.3.8.2 On meter module monitor and record DUG TEMP (GG2301) and PIPA TEMP 
(GG2300). 

6.3*8.3 On K“148 enter the following sequence. 

VERB 57 ENTR 
00005 ENTR 

6.3.8.4 PROG 08 shall be displayed. 

8.3.8.5 VERB 06 NOUN 61 shall flash. 

6.3.8.6 On the CRT D8KY, verify contents of Row 1 (Navigation Base Azimuth) and 
Row 2 (Site latitude shall be displayed). 

6.3.8.7 If values for Row 1 and Row 2 are correct, proceed to the next step. 

W values for Row 1 and Row 2 are incorrect, enter the following sequence 
Into K-146: 

VERB 24 ENTR 

Axxxxx ENTR (Correct navigation base azimuth) 

♦28. 516 ENTR (Correct site latitude) 

Verify values in Row 1 and Row 2 are correct. 

6.3.8.8 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

♦00001 ENTR 

_NOTE: If PROG lamp changes from 06 to 00 durli« next step or PROG 
ALARM Is on, enter VERB 36 ENTR and repeat steps 6.3.8.3 
through 6.3.8.8. 
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6.3.8.9 In approximately 200 seconds VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (+X IRIG Scale Factor error in part per 
million. Position +00001) 

6.3.8.10 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

400002 ENTR 

NOTE: If PROG lamp changes from 05 to 00 during next step or PROG 
ALARM lamp is on, enter VERB 36 ENTR and repeat steps 
6.3.8.3 through 6.3.8.7 and 6.3.8.10. 

6.3.8.11 In approximately 200 seconds VERB 06 NOUN 66 shall flash. Read and record 
from CRT DSKY Row 1 (+Y IRIG Scale Factor error in parts per million 
Position 400002). 

6.3.8.12 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

400003 ENTR 

NOTE: If PROG lamp changes from 08 to 00 during the next step, or 

PROG ALARM lamp is ON, enter VERB 36 ENTR and repeat steps 
6.3.8.S through 6.3.8.7 and 6.3.8.12. 

6.3.8.13 In approximately 200 seconds VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (-Z IRIG Scale Factor error in parts per 
million. Position 400003). 

6.3.8.14 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00001 ENTR 

NOTE: If PROG lamp changes from 06 to 00 during the next step, or 

PROG ALARM lamp is on, enter VERB 36 ENTR and repeat steps 
6.3.8.3 through 6.3.8.7 and 6.3.8.14. 

6.3.8.15 In approximately 200 seconds, VERB 06 NOUN 66 stall flash. Read and 
record from CRT DSKY Row (+X IRIG Scale Factor error in parts per 
million. Position -00001). 
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6.3*8.16 

6.3*8.17 

6.3*8.15 

6.3.8.19 

6*3.8.20 

6.3.8.21 

6.3.8.22 

6.3.9 

6.3.9.1 

6 .3*9.2 

6.3.9*3 


On K-148 enter the following sequence: 

VTOB 33 BVTR (VERB 21 HOUR 30 shell flesh) 

-00002 KRTR 

BOOT: If PROG leap changes fron 09 to 00 during the next step, or 

PROG ALARM leap Is OR, enter VTOB 36 E3TTR end repeat steps 
6.3.8.3 through 6.3.8.7 end 6.3.8.16. 

In approximately 200 seconds, VERB 06 HOUR 66 shell flesh. Reed end 
record free CRT DSCY Row 1 (-1 IRIG Scale Factor error In parts per 
Billion, Position -00002). 


On K-148 enter the following sequence: 

VERB 33 HITR (VTOB 21 HOUR 30 shell flesh) 

-00003 ERTR 

ROTE: If PROG leap changes froa 09 to 00 during the next step, or 

PROG ALARM Is OR, enter VERB 36 ERTR end repe a t steps, 

6.3.8.3 through 6.3.8.7 end 6.3.8.18. 

In approximately 200 seconds, VERB 06 HOUR 66 shell flesh. Reed end 
record froa CRT DSCY Row 1 (♦Z IRIG Scale Factor error In parts per 
alllion. Position -00003). 


Repeat steps 6.3.8.8 through 6.3*8.19 twice to obtain second end third 
set of date. 

Terminate this test by entering In K-148 the following: 

VERB 34 ERTR 
VERB 4l RDUR 20 ERTR 
♦OOOOO ERTR 
♦00000 ERTR 
♦00000 ERTR 

The average of the three readings of Scale Factor fr ror for of 
the 6 positions shall be 0 1 1750 PPM. 

II«J performance Test. A reference data sheet Is provided at the end 
of this section to aid In data reduction. 


Insure that DtJ Operate power and LOC Operate power has been applied 
for a nlnlmua of one hour and that the IMU Is not in a Glmbal Lock 
condition. 

On CRT display, monitor and record IRIG TEMP (GG 2301) and PIPA TEMP 

(00 2300). 

Adjust oscilloscope to display butterfly of X PIPA. 



-39- 


APOLLO GAN Specification 
ND1002349 REV D 


6.3.9.4 On K-148 enter the following: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT DSKY Row 1 Indication AAAAA and the time of day. 

6.3.9.5 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 

03377 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR 

03377 ENTR 

Record CRT DSKY Row 1 indications as ±BBBBB. 

6.3.9.6 Perform the following calculations: 

-BBBBB x 5.12 ■ CCCC. C (Contents (hrs) of high order scalar register) 

3600 

b. 23.3 * CCCC.C - DDDD.D hours. 

c. DDDD. D ♦ present time of day ■ time of day at which high order 
scalar register will overflow. 

6.3.9.7 If the time of day is within 12 minutes of that calculated in 6.3.9.6. c when 
about to perform any of the following paragraphs, wait until that time calculated 
in 6.3.9.6. c has passed and proceed. 

Paragraph 

6.3.9.15 

6.3.9.22 

6.3.9.30 

6.3.9.36 

6.3.9.43 

6.3.9.48 

6.3.9.8 On K-148 enter the following sequence: 

VERB 01 NOUN 01 ENTR 
00366 ENTR 

Record contents of Row 1 XXXXY 
VERB 21 NOUN 01 ENTR 
00366 ENTR 

XXXXY’ ENTR 

Where Y' is obtained from Table II. 

VERB 57 ENTR 
00001 ENTR 

VERB 06 NOUN 61 shall flash 

6.3.9.9 On the CRT, DSKY display verify R1 (Navigation Base Azimuth) and R2 (Site 
Latitude) are correct. 


I 
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6.3.9.10 If values for R1 and R2 are correct, proceed to next step. 

If values for R1 and R2 are incorrect, enter the following sequence into K-148. 

VERB 24 ENTR 

im. xx ENTR (Correct navigation base azimuth ±0.50 deg) 

-1-28.516 ENTR (Correct site latitude) 

Verify values in R1 and R2 are correct 

6.3.9.11 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.12 On CRT, DSKY display, verify R1- +00600 (Time), 

R2 - +00000 (Test Index No.) and R3 ■ +00001 (Test Position). 

If values for Rl, R2 and R3 are correct, proceed to next step. 

If values for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 
+00600 ENTR 

+00000 ENTR (Test Index Number) 

+00001 ENTR (Test Position Entry) 

6.3.9.13 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.14 In approximately 12 minutes, VERB 06 NOUN 66 shall flash. From the CRT, 

DSKY display, record R2 (+NBDY Position +00001). 

6.3. i. 15 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.16 Deleted. 

6.3.9.17 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, record 
Rl and R2 (+X PIPA Position +00001). Row 1 is whole part. Row 2 is fractional 
part. Units are cm/sec 2 . 

6.3.9.18 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.19 On CRT, DSKY display verify Rl ■ +00600, R2 ■ +00000, and R3 * +00602 . 

6.3.9.20 On K-148 enter the following sequence: 


VERB 33 ENTR 



6.3.9- 21 
6.3.9*22 

6.3-9.23 

6.3.9.2V 

6.3.9.25 

6.3.9.26 

6.3.9.27 

6.3.9.26 

6.3.9.29 

6.3.9- 30 

6.3.9.31 

6.3.9.32 

6.3.9.33 
6.3.9.3V 

6.3.9.35 
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In approximately 12 minutes VTOB 06 HOUR 66 shall flash. Frost the CRT, 

DSKY display record R2 (+HBDZ Position 400002 ). 

On K-148 enter the folloving sequence: 

VERB 33 EHTR 

Approximately 5 minutes VERB 06 HOUR 66 shaU flash. From the CRT, jjxt disnlaA 
record R1 and R2 (-X PIPA Position 400002). 9 J 

On K-148 enter the folloving sequence: 

VERB 33 EHTR 

Record CRT gimbal angle Indications and time. 

In approximately 67 minutes, VERB 06 HOUR 66 shall flash. From the 
CRT. DEKY display record R2 (-HBE0C ♦ ADIAX Poe 400002). Record CRT gimbal 
angle indications and time. * 

On K-148 enter the folloving sequence: 

VERB 3^ HVTR 

VERB 06 HOUR 66 shall flash 

On CRT, DSKY display, verify HI - 400600, R2 - 400000, and R3 - 400003. 

On K-148 enter the folloving sequence: 

VERB 33 BfER 

In approximately 12 minutes VERB 06 HOUR 66 shall flash. From the 
CRT, DSKY display record R2 (-HBDX Position 400003). 

On K-148 enter the folloving sequence: 

VERB 33 EHTR 

In approximately 5 minutes, VERB 06 HOUR 66 shall flash. From the CRT, 

DSKY display record R1 and R2 (+Z PIPA Position 400003). 

On K-148 enter the folloving sequence: 

VERB 3* EHTR 

VERB 06 ROUE 66 shall flash. 

On the CRT, DSKY display verify R1 ■ 400600, R2 - 00000, and R3 - 400004. 

On K-146 enter the folloving sequence: 

VERB 33 EHTR 

In approximately 12 minutes, VERB 06 HOUR 66 shall ffesh. From the 
CRT, DSKY display record R2 (+HBDY ♦ ADSRAY Position 400004). 



6.3.9.36 
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6.3.9.37 

6.3.9.38 

6.3.9.39 

6.3.9.40 

6.3.9.41 

6.3.9.42 

6.3.9.43 

6.3.9.44 

6.3.9.45 

6.3.9.46 

6.3.9.47 

6.3.9.48 

6.3.9.49 

6.3.9.50 

6.3.9.51 


On K-148 enter the following sequence: 

VERB 33 ENTR 
Deleted. 

In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, 
DSKY display record R1 and R2 (-Z PIPA Position +00004). 

On K-148 enter the following sequence: 

VERB 33 ENTR 

Record CRT gimbal angle indications and time. 

In approximately 67 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display record R2 (+NBDZ + ADIAZ Position +00004). Record CRT gimbal 
angle indications and time. 

On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

From the CRT, DSKY display verify R1 - +00600, R2 - +00000 and R3 * +00005. 
On K-148 enter the following sequence: 

VERB 33 ENTR 

The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, 
DSKY display record R1 and R2 (+Y PIPA Position +00005). 

On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

On the CRT, DSKY display verify R1 ■ +00600, R2 ■ +00000 and R3 - +00006. 

On K-148 enter the following sequence: 

VERB 33 ENTR 

The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

In approximately 5 minutes VERB 06 NOUN 66 shall flash. From the CRT, D6KY 
display record R1 and R2. (-Y PIPA Position +00006). 

On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 
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6.3.9.52 

6.3.9.53 

6.3.9.54 


6.3.9.55 


6.3.9.56 

6.3.9.57 

6.3.9.58 

6.3.9.59 


6.3.9.60 

6.3.9.61 

6.3.9.62 


6.3.9.63 


6.1*9.64 


6.3.9.65 


6.3.9*66 


On t he CRT, DSKY display, verify HI - *00600, R2 • *00000 and R3 - *00007. 

On K-148 enter the following sequence: 

VERB 33 EHTR 

In approximately 12 ninutes VERB 06 ROUE 66 shall flash. Fran the CRT, 

DSKY display record R2 (*>.707 ADSRAX - RBDX Position *00007). 

On K-148 enter the following sequence: 

VH*B 34 HVTR 

VERB 06 ROUE 66 ehall flash 

On the CRT, DSKY display, verify R1 ■ *00600, K2 - *00000, and R3 - *00008. 

On K-148 enter the following sequence: 

VERB 33 WTR 

In approximately 12 minutes VHtB 06 EOUE 66 shrill flash. From the CRT, 

DSKY display, record R2 -.707 (KBDZ+EBDY) *0.5 (ADBRAY + ADSRAZ)*0.5 (ADIAZ 
(Position *00006). - ADIAY) 

On K-148 enter the following: 

VTOB 34 ERTR 

VERB 06 ROUE 66 shall flash. 

On the CRT, DSKY display, verify R1 • *00600, R2 - *00000, and R3 - *00009. 

J 

On K-148 enter the following sequence: 

VERB 33 EETR 

In approximately 12 ninutes VERB 06 ROUE 66 shall flash. From the CRT 
DSKY display, record R2 (-HBDZ + .707 ADSRAZ Position *00009). 

On K-148 enter the following sequence: 

VERB 34 ERTR 

VERB 06 ROUE 66 shall flash 

On the CRT, DSKY display, verify R1 - *00600, R2 - *00000, and R3 • *000(10. 

On K-148 enter the following sequence: 

VERB 33 ERTR 

In approximately 12 minutes VTOB 06 ROUE 66 shall flash. From the CRT, 

DSKY display record R2 f.707 (EBDY-EBDX) *-.5 (ADIAY * ADIAX) *-.5 ADSRAXl 
(Position *00010). 



6.3.9.67 

6.3*9.68 

6.3*9.69 

6.3.9.70 

6.3.9.70.1 

6.3.9.70.2 

6.3.9.70.3 

6.3.9.70.4 
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Terminate this teat by entering in K-146 the following: 

VERB 36 KRTR 

On CRT, record IRIO TMP (00 2301) and PIPA TEMP(CO 2300). 

On K-148 eater the following sequence: 

VH*B 4l BOUM 20 BTFR 
■*00000 ElfTR 
460000 ElfTR 
400000 BHTR 

Calculations, 

NOTE: Use Post Vibration or System Test data points only. 

Obtain data from last DUG and/or PIPA test and fill In Data Sheet 34 .}. 

Obtain date from second last DUG and/or PIPA test and fill In Data Sheet x^. 

Obtain data from third last DUG and/or PIPA test and fill in Data Sheet X|„ 3 . 

Perform the following calculations for each item appearing on Data Sheet 
X| and transfer all results to lines au through bi. 

NOTE: 

See paragraph 5 .6 before continuing. 

Dl -| X t _! -x,| 

** -j j+ 

1,3 “ J * 1-8 ’ * 1-2 | * | * 1-2 ' *t-l| + J*!-! " *l| 



APOLIO 04H Specification 
HD 1002>9 REV !> 


MXA SHEET 


ITB4 

no. 

PARAMETflt 

UHITS 

RECORDED VALUE 

6 . 3 . 9 . 

14 

♦I BUY 

Transfer result to 
line af. 

■eru 

< )- 

6 . 3 . 9 . 

17 

+ X PIPA Test 
Position 400001 

2 

cm/—c 


6 . 3 . 9 . 

21 

+N BDZ 

Position +00002 
Jransfer result to line 

■eru 

(>- 

6 . 3.9 

23 

-X PIPA Test 

Position 400002 

A 

cn/»ec 

!(=• 

6 . 3 . 9 . 

25 

-If BM 4 ADI AX 
Position 400002 

■eru 

t ) - - 

6 . 3.9 

29 

Position 400003 

fcSW&r&sL**"" 

■eru 

( )- 

6 . 3 . 9 . 

31 

4Z PIPA Test 

Position 400003 

2 

cn/eec 

!i=r- 

6 . 3.9 

35 

41 BUY ♦ ADSRAY 
Position 400004 

■eru 

( )- 

6 . 3 . 9 . 

38 

-Z PIPA test 

Position 400004 

cm/fc 2 

[Ti—• 

6.3.9. 

4o 

+H BDZ + ADIAZ 
Position 400004 

■eru 

( )- 

6.3.9. 

45 

+Y PIPA Test 

Position 400005 

Cm/B9G 2 

! i 

6.3.9. 

50 

-Y PIPA Test 

Position 400006 

cn/*ec 

II — 

6.3.9. 

54 

-HBDX + .707 ADSRAX 
Position 400007 

■eru 


6.3.9. 

58 

-.707 (HBDZ4HBDY) 

40.5 (ADIAZ-ADIAY) 
40.5 (ADSRAY4ADSRAZ) 
Position 400006 

■eru 


6 . 3,9 

62 

-HBDZ 4 .707 ADSRAZ 
Position 400009 

■eru 


6 . 3 . 9 . 

66 

.707 (HBDY-HBDX 

4.5 (adiay-adiax) 

♦.5 ADSRAX 

Position 400010 

■eru 












DATA SHEET 


_ CALCULATION _ 

line c - line f • ( ) —. — 

(-NBDX+ADIAX) - (-NBDX) Tran sfer result to line al. _ 

line h - line a ■ ( )-. — 

~ (+NBDY+APSRAY) - f-NBDY) Transfer result to line at. 
line j - line c ■ ( )-. — 

_i»NBDZ+ADIAZ) - (N BDZ) Transfer result to line am. _ 

(line m - line f) XI. 414- ( ) — 

(-NBDX + . 707 ADSRAX) 

-(-NBDX) X 1.414 Transfer result to line ak. 

(line o + line c) XI. 414 - ( )-. ~ 

(-NBDZ ♦ . 707 AD6RAZ + NBDZ) X 1.414 Transfer result to 

Hoe al.____ 

(line p - . 707 line a - . 707 line f 
+.5 line q -.5 line t) X2 -- 

[. 707 (NBDY-NBDX) ♦.5 (ADIAY-ADIAX) +. 5 ADSRAX 707 
(-NBDX) 707 NBDY ♦. 5 AD1AX - . 5 ADSRAxJ X2 
_ Transfer result to line an. 
line b - line d ■ ( ) 
line k - line 1 ■ ( ) 

line g - line t» ( )_ 

1958.48 *f line w x 1 cm/sec pulse ■ 

Subtract 1.000000 from this value, multiply x 10® and transfer 
results to line &o. 

1958.48 -r line x XIcm/sec/pulse ■ 

Subtract 1.000000 from this value, multiply XI0® and transfer 
results to line ap. 

1958.48 f line y X 1 cm/sec/ pulse m 

Subtract 1.000000 from this value, multiply XI0® and transfer 

_ results to line aa. ___ 

1/2 (line b + line d) - ( ) —.- 

-Transfer results to line ar._ 

1/2 (line k+ line 1) - ( ) —.- 

Transfer results to line as. 

1/2 (line g + line i) ■ ( ) 

Transfer results to line at. 
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i jmmTmm 


AD1AX 

meru/g 


ADSRAY 

meru/g 


ADIAX 

meru/g 


ADSRAX 

meru/g 


ADSRAZ 

meru/g 


ADIAY 

meru/g 


PIPA X2G 

cm sec 2 


PIPA Y2G 

cm/sec2 

■ 


cm/sec 2 


X PIPA 8. F. 

cm/sec/ 

pulse 


Y PIPA S. F. 

cm/sec/ 

pulse 

1 

Z PIPA S. F. 

cm/ sec/ 
pulse 


X PIPA Bias 

ism 


Y PIPA Bias 



Z PIPA Bias 

cm/sec 2 

# 







































v-4* 
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DATA SHEET 
(Xj) 


PARAMETER 

UNITS 

MIN 

- VALUE 

RECORDED VALUE 

MAX 

VALUE 

REJ 

ACC 

NBDY 

meru 

-15 


♦15 



NBDZ 

meru 

-15 


♦15 



NBDX 

meru 

-15 


♦15 



ADSRAY 

meru/g 

-40 


♦40 



ADSRAZ 

meru/g 

-40 


♦40 



ADSRAX 

meru/g 

-40 


♦40 



ADIAX 

meru/g 

-100 


♦100 



ADIAZ 

meru/g 

-100 


♦100 



ADIAY 

^ meru/g 

-100 


♦100 



X PIPA S. F. error 
from line z 

PPM 

-1900 


! ♦iooo 



X PIPA S. F. error 
from line aa 

PPM 

-1900 


♦1900 



Z PIPA S. F. error 
from line ab 

PPM 

-1900 


♦1900 



X PIPA Bias 
from line ac 

cm/sec2 

-3.1 


♦3.1 



X PIPA Bias 
from line ad 

cm/sec2 

-3.1 


♦3.1 



Z PIPA Bias 
from line ae 


-3.1 


♦3.1 

■ 

■ 
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PARAMETER 

UNITS 

NBDY 

meru 

NBDZ 

meru 

NBDX 

meru 

ADSRAY 

meru/g 

ADSRAZ 

meru/g 

ADSRAX 

meru/g 

ADIAX 

meru/g 

ADIAZ 

meru/g 

ADIAY 

meru/g 

X PIPA S. F. error 

PPM 

Y PIPA 8. F. error 

PPM 

Z PIPA S. F. error 

PPM 

X PIPA Bias 

cm/sec 2 

Y PIPA Bias 

cm/sec 2 

Z PIPA BUs 

cm/sec^ 
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DATA SHEET 


PARAMETER 


UNITS 


MAX 


MAX 


MAX 


NBDY 


11 


au 

av 

aw 

ax 

ay 

as 

ba 

bb 

be 

bd 

be 

bf 

** 

bh 

bi 


NBDZ 


11 


NBDX 


11 


ADSRAY 


meru/g 


14 


21 


25 


ADSRAZ 


meru/g 


14 


21 


25 


ADSRAX 


meru/g 


14 


21 


25 


ADIAX 


meru/g 


17 


33 


40 


ADIAZ 


meru/g 


17 


33 


40 


ADIAY 


meru/g 


17 


33 


40 


X PIPA S. F. 


Error PPM 


400 


500 


600 


Y PIPA S. F. 


Error PPM 


400 


500 


600 


Z PIPA S. F. 


Error PPM 


400 


500 


600 


X PIPA Bias 


cm/sec 2 


0.5 


0.7 


0.9 


Y PIPA Bias 


a/sec 2 


0.5 


0.7 


0.9 


Z PIPA Bias 


cm/sec^ 


0.5 


0.7 


0.9 
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6.3.10 

6.3.10.1 

6 . 3 . 10 . 1.1 

6.3.10.1.2 

6.3.10.2 

6.3.10.2.1 


6.3.10.2.2 

6.3.10.2.3 

6 . 3 . 10 . 2 .* 

6 . 3 . 10 . 2 .$ 

6.3.10.2.6 

6.3.10.2.7 


6.3.10.2.6 

6.3.10.2.9 


LGC Voltage Margin Test 
Initial Conditions 


Insure that the GAN System is in the Standby Mode. 

On the CRT, verify the +20 VDC LOG OPERATE hue is between 2*.5 and 
33.5 ▼tic (GO 1520). 

Voltage Margin Determination 

On the PSA Adapter Module (PSAAM) (*10-31000), place INHIBIT VOLTAGE 
FAIL switch to ON. 


CAUTION: The +* vdc IOC Supply voltage shall never he operated 

lower than +2.5 vdc or higher than + 5.2 vdc (OG 1030). 

The +1* vdc IOC Supply shall never be operated less +*•» 
•♦0.5 vdc or higher than +17.0 vdc (GO 1020). 

■OTK: The flashing indication of the IOC supplies may he disregarded 

for this test. The charts in Table III may be used to 
determine approximate values for the "XX. X" values of C-I 56 
▼clt*®* dial settings corresponding to various power sunolv 


toter 0001 into R155. Verify and execute. 
Miter 1111 into R15*, Verify and execute. 


Miter in C -156 tXX.XOOlll*. (Miter a value for XX.X which will 
the +1*V power supply (GO 1020) as monitored on the CRT. to 11.: 
( 40 .I, -*.©) vdc. flee Table m. .Extent*.? 


Miter in C -156 ±XX.XD01I2* (filter a value for XX.X which will adjust 
the +*V power supply (GO 1030) as monitored on the CRT. to 3.4 
-«.©) vtto. Nee Table HL Execute. . 

On K-l *8 press BtROR RESET. 


On K-l *6 initiate IGC Self-Check by entering the follow!^: 

VHIB 21 K)UN 27 BfTR 
77767 ENTR 


Malt 200 seconds. Verify RESTART lamp on the HKT is mot lit. 

On the PSA Adapter Nodule place INHIBIT VOLTAGE PAH switch to OFF. 
Vkrify RESTART lamp on the DSKT is lighted. 

On the PSA Adapter Module place INHIBIT VOLTAGE FAIL twitch to OE. 
Pres# MwOR RESET. Perform the following PV T operations: 



^CA J rt + 
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6.3.10.2.10 

6 . 3 . 10 . 2.11 
6 . 3 . 10 . 2.12 

6 . 3 . 10 . 2.13 

6.3.10.2.14 

6.3.10.2.15 

6.3.10.2.1 6 

6 . 3 . 10 . 2.17 
6.3.10.2. Ifl 

6 . 3 . 10 . 2.19 

6.3.10.2.20 

6.3.10.2.21 

6.3.10.2.22 


Bitar in C-I 56 (±) XX.XDOlllk (Enter a value for XX.X which will adjust 
the +l4v power supply (GO 1020) as aonitored on the CRT, to 16.4 
(*#.,0 f -Q. 1) vdc. see Table III Execute. 

On K-148 press BIROR RESET. Wait 200 seconds. Verify RESTART la^> 
on DSKY is not lighted. 

On the PSA Adapter Module place IHHIBIT VOLTAGE FAIL switch to OFF. 
Verify RESTART la*p on the DSKY is lighted. Set the IHHIBIT VOLTAGE 
FAIL switch to OH. Press ERROR RESET. Ferfora the following DSKY 
operations. 

VERB 21 HOUR 27 EHTR 
77767 EHTR 

Biter in C-I 56 ±XX.X001124 (Enter a value for XX.X which will adjust 
the ky power supply (OG 1030) as aonitored on the CRT, to 4.« 

(♦<>., 0 r <“0.03) Pdc. See Table XII. Execute. 

On K-148 press ERROR RESET. Wait 200 seconds. Verify RESTART lam 
an DSKY Is not lit. 

On the PSA Adapter Module place IHHIBIT VOLTAGE FAIL Switch to C7F. 
Verify RESTART leap on the DSKY is lit. Set the IHHIBIT VOLTAGE FAIL 
switah to OH. Brass ERROR RESET. Perforn the following DSKY 
operations: 

VTOB 21 HDUH 27 EHTR 
77767 EHTR 

Biter in C -156 (±) XX.X001114 (Enter a value for FX.X which will adjust 
the 14V power supply (GG 1020) as nonitored on the CRT, to 12.1 
(♦0-1,.-0.0) vdc. See Table III. Execute. 

On K-148 press ERRR RESET. Wait 200 seconds. Verify RESTART 
on DSKY is not lighted. 

On the PSA Adapter Module place IHHIBIT VOLTAGE FAIL switch to OFF. 
Verify RESTART leap on the DSKY is lighted. 

On R-154 enter 0000. Execute. 

(hi R-155 enter 0000. Execute. 

On K-148 terainate the LQC Self-Check by entering the following: 

VERB 21 HDUH 27 HTTR 
00000 EHTR 

On K-148 prees ERROR RESET. 


1 
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6.3.11 

6 . 3 . 11.1 

6.3.11.2 

6.3.11.3 

6.3.11.4 


6.3.11.5 

6.3.11.6 

6.3.11.7 

6.3.11.8 

6.3.11.9 

6 . 3 . 11.10 
6 . 3 . 11.11 
6 . 3 . 11.12 

6.3.11.13 

6.3.11.14 


6 . 3 .H .15 

6 . 3 * 11.16 


IOC Clock Frequency Test 

Insure that IOC Operate power has been applied for a minimal of 
10 minutes before performing this test. 

Verify that the counter is connected to the 3.2 kc signal on the 
hardline. 

Insure that the counter has been warming up for a minimum of 
30 minutes. 

On the counter, . 

Set the FUNCTION switch to: MAN START 

Set the TIME BASE swiitch to: Ixaaac TIME UNIT/OOUNT 

Set the S»SIT1VITY control to: CHECK 

Verify proper counter operation. 

Set the FUNCTION switch to RBOTI OR TIME INTERVAL. 

Plug In the Preset unit and set: 

MODS switch to PRESET 
N switches to 96000 

Turn SAMPLE RATE control fully clockwise (BOLD). Valt 35 seconds for 
counter display to fill. 

Start counting by depressing RESET switch on counter. 

After approximately 30 seconds, read and record counter display. 
Repeat steps 6.3.11.9 and 6.3.11.10 mini times 

The average of the 10 previous readings shall be 30.000000±0.000060 
seconds. 

Insure that the System is not in IMU Operate. 

Perform the following DSKY operations. 

VERB 21 NOUN 10 ENTR 
00013 ENTR 

02000 HTTR 

Press and hold the STBY pushbutton on the DfiKY far 3 seconds. Verify 
the Standby lamp is lighted. 

Repeat steps 6 . 3 .H .9 through 6.3.11.12. 

Press and hold the STBY pushbutton on the DSKY for 3 seconds. Verify 
the Standby lamp is not lighted. 
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6.3.11.17 On the Computer Control and Reticle dimmer assembly, press and hold MARK X 
pushbutton. 

6.3.11.18 On the DSKY observe 

VERB 15 NOUN 50 
Row 1 * 00112 
Prog Alarm lamp is lighted 
Press ERR RSET ~ 

6.3.11.19 Enter the following on K-148 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

6.3.11.20 Observe that DSKY Row 1 displays 00004. 

6.3.11.21 Release MARK X pushbutton 

6.3.11.22 Observe that DSKY Row 1 displays 00000. 

6.3.11.23 Press and hold the MARK Y pushbutton on the Computer Control and Reticle 
Dimmer Assembly. 

6.3.11.23.1 On the DSKY observe: 

VERB 15 NOUN 50 
Row 1 * 00112 

Program Alarm lamp is lighted 
Press ERR Reset 

6.3.11.23.2 Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

6.3.11.24 Observe that DSKY Row 1 displays 00010. 

6.3.11.25 Release MARK Y pushbutton. 

6.3.11.26 Observe that DSKY Row 1 displays 00000. 

6.3.11.27 Press and hold the REJECT pushbutton on the Computer Control and Reticle 
Dimmer Assembly. 

6.3.11.27.1 On the DSKY observe 

VERB 15 NOUN 50 
Row 1 - 00112 
Prog Alarm lamp is lighted 
Press ERR Reset 

6.3.11.27.2 Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

6.3.11.28 Observe that DSKY Row 1 displays 00020 

6.3.11.29 Release the REJECT pushbutton. 

6.3.11.30 Observe that DSKY Row 1 displays 00000. 
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6.3.11.31 On the D6KY perforin the following operation: 
VERB 36 ENTR 


6.3.11.32 


6.3.11.33 


6.3.11.34 


On panel 11 close PGNS AOT lamp circuit breaker. On the Computer Control 
and Reticle dimmer assembly, rotate the RETICLE BRIGHTNESS control to 
its minimum light intensity position. View through the AOT and verify that the 
reticle lamp is off. 

While viewing through the AOT, slowly rotate the RETICLE BRIGHTNESS control 
to increase the reticle brightness until a stop is reached. Observe that the 
reticle brightness has increased in intensity. Return RETICLE BRIGHTNESS 
control to off state. On panel 11 open PGNS AOT lamp circuit breaker. 

AOT eyepiece Heater Test. 


6.3.11.34.1 Secure milliameter HP 428B and current probe HP428A-21A. 


6.3.11.34.2 Locate PI at Computer Control and Reticle Dimmer assembly. Push lacing 
cord away from PI back to fifth tie point. 

6.3.11.34.3 Clip current probe HP428A-21A to blue wire in cable with red arrow pointing 
away from PI. Measure and record current indication. The current shall be 
between 139 and 244 ma. 


6.3.11.34.4 Remove current probe, push lacing cord back to PI and spot tie. 
6.3.12 Gimbal Friction Test 


6.3.12.1 Inner Gimbal Friction Test 

6.3.12.1.1 On K-148 enter the following sequence: 


VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+17000 ENTR 

+17000 ENTR 

+17000 ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+27000 ENTR 

+27000 ENTR 

+27000 ENTR 

Walt 15 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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6.3.12.1.2 On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (±00200). 

6.3.12.1.3 Set up Analog Recorder to monitor the follow in g signals: 


MEAS. NO. 

SIGNAL NAME 

a. 

GG 2110 

IG Torque Motor Current 

b. 

GG 2106 

IG Servo Error Total 

c. 

GG 2107 

IG Servo Error In Phase 

d. 

GG 2112 

IG lx Resolver Sine 

e. 

GG 2113 

IG lx Resolver Cosine 

f. 

GG 2220 

IG CDU Fine Error 

%• 

GG 1201 

IMU 28V 1% 800 CPS 

h. 

GG 2221 

IG CDU Coarse Error 


6.3.12.1.4 


Set up Analog Recorder to monitor the following signals: 


MEAS. NO. 

a. GG 2300 

b. GG 2301 
o. GG 1520 


SIGNAL NAME 
PIPA TEMP 
1RIG TEMP 

+28 VDC LGC OPR BUS 


6.3.12.1.5 


After 10 seconds has 
K-148: 


elapsed since step 6.3.12.1.1, enter the following into 


VERB 21 NOUN 01 ENTR 
00403 ENTR 
00000 ENTR 

6.3.12.1.6 Verify on CRT, DSKY display 

VERB 21 NOUN 01 
Rl» 00000 
R3 * 00403 


6.3.12.1.7 


6.2.12.1.8 


6.3.12.1.9 


On K-148 

enter die following sequence: 

NOUN 15 


ENTR 

00000 

ENTR 

ENTR 

37777 

ENTR 

ENTR 

37743 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

(once) 


Start analog recorders using a chart speed of 10 mm/sec (IQ-360* TORQUE) 
On K-148 enter the following sequence: 


VERB 01 NOUN 01 ENTR 
00366 ENTR 

Records contents of Row 1 XXXXY 
VERB 21 NOUN 01 ENTR 
00366 ENTR 

XXXXY* ENTR 

Where Y* is obtained from Table II. 
VERB 42 ENTR 

VERB 33 ENTR 
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6.3.12.1.10 Monitor analog recorder. When the 10 Torque Motor Current signal 
(GG 2110) drops to a quiescent level (approximately 12 minutes), stoo 
the recorders. 


6.3.12.1.11 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Whit 3 seconds 

VERB 41 NOUN 20 ENTR 

♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 

6.3.12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all Indicate +00000 (*00200). 

6.3.12.1.13 After 10 seconds has elapsed since step 6.3.12.1.11 enter the followtiK 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 
00403 ENTR 
00000 ENTR 

6.3.12.1.14 Verify on CRT, D8KY display. 

VERB 21 NOUN 01 
R1 00000 

R3 00403 ’ 

6.3.12.1.16 On K-148 enter the following sequence: 

NOUN 15 ENTR 

00000 ENTR ENTR i 

40006, BNTR ENTR 

40084 ENTR ENTR 

60006, . ENTR ENTR 

00000 BNTR (once) 
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6.3.12.1.15 (cont) 

*003* HITR HITR 
Verify R 1 - *003* 

00000 BfPR ERTR 
Verify R1 - 00000 
00000 ERTR (once) 

Verify R1 • 00000 

6.3.12.1.16 Start analog recorders using a chart speed of 10 m/sec 
(10 >360* TORQUE) 

6.3*12.1.17 On K-l *8 enter the following sequence 

VERB *2 HITR 
VERB 33 ERTR 

6.3.12.1.18 Monitor analog recorder. When the 10 Torque Motor Current signal 

(00 2110 ) drops to a quiescent level (approximately 12 minutes), ston 
the recorders. 

6.3*12.2 Outer Glmbal Friction Test 

6*3*12«2.1 On K-l*8 enter the following sequence. 

VERB *0 MOUR 20 ERTR Wait 3 seconds 

VERB *1 HOUR 20 ERTR 

♦00000 ERTR 

♦00000 ERTR 

♦00000 ERTR 

6.3.12.2.2 Ob tka Off, rtrlfjr COJ X, CDU Y, CDU Z indict. 400000 (±00200). 

6.3.12.2.3 kt ^ analog raeordar to nonltor th. following: 


NEA 8 HO. 

SIQHAL RAKE 


00 2167 

OG Servo Error In Phase 


00 2170 

00 Torque Motor Current 


00 2166 

00 Servo Error Total 


00 2260 

• OG CDU Pine Error 


OG 2172 

OG IX Resolver Sine 


00 2173 

OG IX Resolver Cosine 

g. 

GG 2281 

OG CDU Coarse Error 


, , o* - wv/moc ciiiur 

5.3.12.2.* After 10 seconds has elapsed since step 6.3.12.2.1 enter the following 
sequence Into K-l* 8 : ^ 

VH® 21 HOUR 01 HITR 
0 0*03 ERTR 
37777 ERTR 
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6.3.12.2.5 Verify on CRT, DSKY display 

VERB 21 NOUN 01 
R1 37777 

R3 00403 

6.3.12.2.6 On K-148 enter the following sequence: 

NOUN 15 ENTR ; 

87743 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR (once) 

6.3.12.2.7 Start analog recorders using a chart speed of 10 mm/sec. (OG - 360* TORQUE) 

6.3.12.2.8 On K-148 enter the following sequence: 

VERB 42 ENTR 
VERB 33 ENTR 

6.3.12.2.9 Monitor analog recorder. When the OG Torque Motor Current signal (GG 2170) 
drops to a quiescent level (approximately 12 minutes) stop the recorders. 

6.3.12.2.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

•<>00000 ENTR 

+00000 ENTR 

+00000 ENTR 

6.3.12.2.11 On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (+00200). 

6.3.12.2.12 After 10 seconds has elapsed'since step 6.3.12.2.10, enter the following 
sequence into K-148. 

VERB 21 NOUN 01 ENTR 
00403 ENTR 

40000 ENTR 

6.3.12.2.13 Verify on CRT, DSKY display. 

VERB 21 NOUN 01 
R1 40000 

R3 00403 
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6.3.12.2.14 On K-148 enter the following sequence: 


NOUN 15 

ENTR 


40034 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 


6.3.12.2.15 Start analog recorders using a chart speed of 10 mm/sec (OG +360* TORQUE) 

6.3.12.2.16 On K-148 enter the following sequence 

VERB 42 ENTR 
VERB 33 ENTR 


6.3.12.2.17 Monitor analog recorder. When the OG Torque Motor Current signal 

(GG 2170) drops to a quiescent level (approximately 12 minutes) stop the 
recorders. 


6.3.12.3 Middle Gimbal Friction Test 

6.3.12.3.1 On K-148 enter die following sequence: 

VERB 40 NOUN 20 ENTR Walt 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+06750 ENTR 


6.3.12.3.2 On the CRT, verify CDU X - +00000*00200, CDU Y - +00000*00200 and 
CDU Z - +06750*00200. * 


6.3.12.3.3 Set up analog recorder to monitor the following: 


MEAS. NO. 

a. GG 2136 

b. GG 2137 

c. GG 2140 

d. GG 2143 

e. GG 2250 

f. GG 2142 

g. GG 2251 


SIGNAL NAME 
MG Servo Error Total 
MG Servo Error In Phase 
MG Torque Motor Current 
MG IX Resolver Cosine 
MG CDU Fine Error 
MG IX Resolver Sine 
MG CDU Coarse Error 


3.12.3.4 After 10 seconds have elapsed since step 6.3.12.3.1, enter the following 
sequence into K-148: 


VERB 21 
00403 
00000 


NOUN 01 ENTR 

ENTR 

ENTR 
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6.3.12.3.5 Verify on CRT, DSKY display 

VERB 21 NOUN 01 
R1 ■ 00000 
R3 - 00403 

6.3.12.3.6 On K-148 enter the following sequence: 

NOUN 15 ENTR 
00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

14000 ENTR ENTR 

00000 ENTR (once) 

6.3.12.3.7 Start analog recorders using a chart speed of 10 mm/sec. (MG - 135* 

TORQUE) 

6.3.12.3.8 On K-148 enter the following sequence: 

VERB 42 ENTR 
VERB 33 ENTR 

6.3.12.3.9 Monitor analog recorder. When MG Torque Motor Current (GG 2140) drops 
to a quiescent level (approximately 6 minutes), stop the recorders. 

6.3.12.3.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

-06750 ENTR 

6.3.12.3.11 On the CRT, verify CDU X * +00000*00200, CDU Y * +00000*00200, and CDU Z * 
-06750*00200. 

6.3.12.3.12 After 10 seconds has elapsed since step 6.3.12.3.10, enter the following 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 
00403 ENTR 

00000 ENTR 

6.3.12.3.13 On the CRT, DSKY display verify: 

VERB 21 NOUN 01 

R1 - 00000 

R3 * 00403 



6.3.12.3.14 

6.3.12.3.15 

6.3.12.3.16 

6.3.12.3.17 

6.3.12.3.18 

6.3.12.4 

6.3.12.4.1 

6.3.12.4.2 

6.3.12.4.3 

6.3.12.4.4 

6.3.12.4.5 
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On K-148 enter the following sequence: 


NOUN 15 

ENTR 


00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

63777 

ENTR 

ENTR 

77777 

ENTR 

(once) 


Start analog recorders using a chart speed of 10 mm/sec. (MG +135* 
TORQUE) 


On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

Monitor analog recorder. When the MG Torque Motor Current signal 
(GG 2140) drops to a quiescent level (Approximately 6 minutes) stop the 
recorders. 

On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seconds " 

VERB 36 ENTR 

Test Analysis 

Remove the strip charts from analog recorders. 

Examine each trace careftilly to detect any sharp discontinuities of the 
traces. Disregard all transients less than 0.5 second (5 mm) on any 
Torque Motor Current signal. Disregard all transients less than 0.2 
seconds (2 mm) on any CDU Fine Error signal. 

No Torque Motor Current signal on (GG 2140, GG 2170, GG 2110) shall 
ever exceed (0.125) amp. Sensitivity on recorder is 20 ma/division for 
GG 2110, GG 2140 and 36 ma/division for GG 2170. 

No CDU Fine Error on (GG 2220, GG 2280, GG 2250) shall ever exceed 
(. 070) volts. Sensitivity on recorder is 30 mv/division. 

No CDU Coarse Error (GG 2221, GG 2281, GG 2251) shall ever exceed 
.680 volts. 
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6-3.13 

6.3.13.1 

6.3.13.1.1 


6.3.13.1.2 

6.3.13.1.3 


6.3.13.1.V 


6.3.13.1.5 

6.3.13.1.6 

6.3.13.1.7 

6.3.13.1.6 

6.3.13.1.9 

6.3.13.1.10 


Stabilisation Loop Step Response Test 
IG Response Test 

On K-146 enter the following sequence: 

VH?B 40 HOUR 20 ENTR Wait 3 seconds 

VERB 4l HOUR 20 8RTR 

+00000 ERTR 

+00000 KNTR 

>*00000 EfFR 

On CRT, verify IG MG, and OG gisbal angles are between 358 and 002. 
Set up analog recorder to Monitor the following: 


MEAS. NO. 

SIGNAL NAME 

a. 

GG 2110 

IG Torque Motor Current 

b. 

GG 2106 

10 Servo Error Total 

c. 

OG 2107 

IG Servo Error In Phase 

d. 

GG 2112 

10 IX Resolver Sine 

e. 

00 2113 

IG IX Resolver Cosine 

f. 

GG 2220 

IG CDU Fine Error 

(• 

GG 1201 

IMLJ 20V 1 FCT 800 CPS 


On K-148 initiate 711U ALIGN by entering the following sequence: 

VERB 42 BVTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 

On the CRT verify CEO X, CDUY Y and CDU Z indicate +00000±00200. 

CAUTION :. If the transients caused by the subsequent step input do 
not daap out within 15 seconds, remove IMU Operate power. 

toter 1000 into R-START 155. 

Areas XEQ/lEAL pushbutton .on R-155 to enter the DC step voltage into 
the IG stabilisation loop. 

Prepare to start a n al o g recorder at a chart speed of 100 ■■/sec. 

(IG RESPONSE TEST). 

filter 0000 into R-START 155 • Start analog recorder. Press the XEQ/SEAL 
pushbutton to remove the step input to the IG stabilisation loop. 

After the transient on the recorder has died out, stop the recorder. 
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Step Out 

Step Input 



TYPICAL STAB. LOOP RESPONSE TO STEP INPUT 


FIGURE 3 





6.3.13-1.11 

6.3.13.2 

6.3.13.2.1 


6.3.13*2.2 

6.3.13.2.3 

6.3.13.2.11 

6.3.13.2.5 

6.3.13.2.6 

6.3.13.2.7 
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Trcm the Servo Error In Phase signal recorder trace Measure the tlae 
interval (Tl, Fig. 3) between the reaoval of the step input to the 
point at which the trace settles to within 5 percent of the step 
■agnitude (A, Fig. 3). The period Tl, shall not exeeed 0.1 second 
and the trace shall have no nore than 3 overshoots. 

MB Response Test 

Set up analog recorder to Monitor the following: 


MBAS HO. SIOHAL HAME 



00 2136 

MB Servo Error Total 


00 2137 

MB Servo Error In Phase 


00 2140 

MB Torque Motor Current 


00 2143 

MB IX Resolver Cosine 


00 2250 

MB CDU Fine Error 


00 2142 

MB IX Resolver Sine 


00 1201 

IMU 26V 1* 800 cps 


On the CRT, verify CDO X , CDU T and CDO Z indicate +00000 (±00200). 

CAUTION: If the transients caused by the subsequent step input do 

not die out within 15 seconds, reaove IMU Operate Rower. 

ftiter 0100 into R-START 155. Press XBQ/SEAL pushbutton R-155 to 
enter the DC step voltage into the MB stabilisation loop. 

Prepare to start analog recorder at a chart speed of 100 m/scc. 

(MB RESPONSE TEST). 

Alter 0000 into R-START 155* Start analog recorder. Press XBQ/SEAL 
pushbutton to reaove the step input to the MB stabilisation loop. 

After the transient on the recorder has died out, stop the recorder. 

Proa the Servo Error In Phase signal recorder trace asasure the tine 
interval (Tl Fig. 3) between the reaoval of the step input to the 
point at which the trace settles to within 5 percent of the step 
Magnitude (A, Fig 3). The period, Tl, shall not exeeed 0.1 seconds 
and the brace shall have no aore than 3 overshoots. 
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6.3.13*3 OG Response Vest 

6.3.13.3.1 Set up a n a l og recorder to Monitor the following: 


NBAS HO. 

a. GG 2167 

b. GG 2170 

o. GO 2166 

d. GO 2200 

e. GG 2172 

f. GG 2173 

g. GG 1201 

6.3* 13*3*2 On the CRT, verify CDU X, 


SIGHAL HAME 

OG Servo Error In Fhase 
OG Torque Motor Current 
OG Servo Error Total 
OG CDU Pine Error 
OG IX Resolver Sine 
OG IX Resolver Cosine 
IMU 20V If 800 cps 

CDU T and CDU Z indicate +00000( *00200) 


6.3.13.3.3 

6.3.13.3.* 

6.3.13.3.5 

6.3.13.3.6 

6.3.13.3.7 


CAUTIOM: If the transients caused by the subsequent step input do 

^ not die out within 15 seconds, reaove DCJ operate power. 

Biter 0010 into R-START 155* Press XBQ/SEAL pushbutton on R-155 
to enter the SC step voltage into the OG stabilisation loop. 

Prepare to start analog recorder at a chart speed of 100 aa/sec. 

(OG RESPONSE TEST). 

filter 0000 into R-155* Start analog recorder. Press XBQ/SEAL push¬ 
button to reaove the step input to the OG stabilisation loop. 

After the transient on the recorder has died out, stop the recorder. 

Pron the Servo Error In Phase signal recorder trace, Measure the 
tine interval (Tl, Pig 3) between the removal of the step input 
to the point at which the trace settles to within 5 percent of the 
step naanltuds (A, Pig. 3). The period, Tl, shall not exceed 0.1 
seconu and the trace shall have not more than 3 overshoots. 

On X-148 enter the following sequence: 

VERB 4l HOUR 20 ER1R 
+OOOOO ENTR 
+00000 EHTR 
+00000 EHTR 


6.3.13.3.8 



6.3.14 


6.3.14.1 

6.3.14.2 

6.3.14.3 


6.3.14.4 

6.3.14.5 


APOLLO GAN Specification 
ND1002349 REV D 


GAN Fine Alignment Test 

NOTE: The Fine Alignment test results are PIPA bias corrected. It is possible 

for a considerable time lag to occur between PIPA bias calculations in 
section 6.3.6 of this specification and performance of the Fine Alignment 
test. The applicable portions of section 6.3.9 should be performed and 
the PIPA bias terms recalculated if it is deemed necessary for the 
proper evaluation of the Fine Alignment Test results. 

On K-146 enter: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT, DSKY Row 1 display as AAAAA and the time of day. 

On K-148 enter: 

VERB 21 NOUN 01 
03377 
AAAAA 

VERB 06 NOUN 02 
03377 ENTR 

Record CRT DSKY Row 1, display as ±BBBBB. 

Perform the following calculations: 

4. BBBBBX 5.12 „„„„ ' ' 

3600 " CCCC. C Contents of high order scalar register in hours. 

b. Calculate the times of day at which the contents of the high order scalar will 
be at the following times. 

2.91 

5.82 

8.73 

11.64 

14.55 

17.46 

20.37 

23.30 

If the time of day is within 12 minutes of any of those times calculated in 
6.3.14.5. b when about to complete step 6.3.14.30 watt until that time has 
passed and then proceed. 


ENTR 

ENTR 

ENTR 

ENTR 


6.3.14.6 
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6.3.14.7 On K-148 enter: 

VERB 01 NOUN 01 ENTR 
00366 ENTR 

Record contents of Row 1 XXXXT 
VERB 21 NOUN 01 ENTR 
00366 ENTR 

XXXXY* ENTR 

Where Y* is obtained from Table II. 

VERB 57 ENTR 

00003 ENTR 

6.3.14.8 Verify CRT DSKY display as: 

VERB 06 NOUN 61 (Flashing) 

R1 - +13500 (SM Azimuth) 

R2 - 28.156 (Site Latitude) 

NOTE: If R1 and R2 indications are correct proceed to step 6.3.14.10. 

6.3.14.9 On K-148 enter: 

VERB 21 ENTR 
+13500 ENTR 
VERB 22 ENTR 
+28516 ENTR 

6.3.14.10 On K-148 enter: 

VERB 33 ENTR 

Observe on CRT DSKY disfday 

VERB 21 NOUN 30 (Flashii«) 

6.3.14.11 On K-148 enter: 

OOOOX ENTR (Test position, either 1 or 2) 

00000 ENTR (Use AOT) 

Observe on CRT DSKY display: 

VERB 06 NOUN 61 (Flashing) 

Disregard Row 1, 2, and 3 indications 
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6.3.14.12 On K-148 enter: 

VERB 21 ENTR 

+XXX. XX ENTR (L tgt. true azimuth from 6.3.15.1.14) 
VERB 22 ENTR 

+XXX. XX ENTR (L tgt. elevation from 6.3.15.1.3) 

VERB 23 ENTR 

00001 ENTR (L tgt. number) 

VERB 33 ENTR 

Observe on CRT DSKY display: 

VERB 06 NOUN 61 (flashiig) 

Disregard Row 1, 2, and 3 indications. 

6.3.14.13 On K-148 enter: 


VERB 21 ENTR 

♦XXX.XX ENTR (F tgt. true azimuth from 6.3.15.1.14) 
VERB 22 ENTR 

♦XXX. XX ENTR (F tgt. elevation from 6.3.15.1.12) 

VERB 23 ENTR 

00002 ENTR (F tgt. number) 

VERB 33 ENTR 

Observe on CRT DSKY display 

VERB 51 (flashing) 

R1 - 00001 


I 



6.3.14.14 

6.3.14.15 

6.3.14.16 

6.3.14.17 
6.3.14.1B 

6.3.14.19 

6.3.14.20 

6.3.14.21 

6.3.14.22 

6.3.14.23 

6.3.14.24 
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On Computer Control and Reticle Diner Assembly, press NARK X push* 
button. Observe on DGKY display: 

VTOB 21 HOUR 30 (Plashing) 


On DGKY press EHTR. 

Observe on DSKY display: 

VERB 21 HOUR 43 (Plashing) 

On DSKY enter: 

00001 BOR (L Detent Code) 

Observe on DSKY display 
VERB 21 HOUR 42 (Plashing) 

Set AOT to "L" position. 

Rotate AOT control knob until the center of the L tgt. reticle is super 
Imposed between the double Y reticle. Record AOT counter value as 
LY XXX.XX. 

Rotate AOT control knob until the center of the L tgt. reticle Is 
superimposed between the double lines of the SPIRAL reticle. Record 
AOT counter value as LS XXX.XX. 

On DGKY enter: 

tXXX.XX EXTR (value of LY) 

Observe on DGKY display: 

VTOB 22 HOUR 42 (Plashing) 

On DSKY enter: 

*XXX.XX EHTR (Value of LS) 

Observe on DSKY display: 

VERB 51 (Plashing) 

R1 - 00002 


On Computer Control and Reticle DUmwr Assembly, press NARK X push¬ 
button. Observe on DSKY display: 

VHIB 21 HOUR 30 (Plashing) 

On DSKY press EHTR. Observe on DGKY display: 

VERB 21 ROUE 43 (Plashing) 

On DSKY enter: 

• 00002 EHTR (P Dstent Code) 

Observe on DSKY display: 

VERB 21 HOUR 42 (Plashing) 
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6.3.1A.25 

6.3.1A.26 

6 . 3 . 14.27 

6.3.1V.28 

6.3.1V.29 

6.3.1V.30 
6.3.1V.31 

6.3.1V.32 

6 . 3 . 1 V .33 

6.3.1V.3V 


Sat AOT to "F" position. 

Rotate AOT control knob until the center of the F tgt. reticle la 
superimposed between the double Y reticle. Record AOT counter value 
as FY XXX. XX. 

Rotate AOT control knob until the center of the F tgt. reticle is 
superimposed between the double lines of the SPIRAL reticle. Record 
AOT counter value as FS XXX.XX. 

On DSKY enter: 

*XXX.XX ERTR (value of FY) 

Observe on DSKY display: 

VERB 22 HOUR V2 (Flashing) 

On DSKY enter: 

±XXX.XX ERTR (value of FS) 

ROTE: Wait until D6KY display indicates VERB 51 (Flashing) R1 « 00001 

before proceeding. 

ROOT: Before completing step 6.3.IV.30 check time of day to verify 

that the high order scalar will not overflow within the next 12 minutes. 

Repeat steps 6.3.IV.IV through 6.3.1V.29. 

In approximately 7 minutes, observe on CRT DSKY display and record. 

VERB 06 ROUE 66 (Flashing) 

R1 - XXXXX (Whole number part of Y >b misalignment about Z ) 

R2 ■ .XXXXX (Fractional number part of misalignment about i^.) 

On K-lVd enter. 

VERB 33 ERTR 

Observe on CRT DSKY display end record: 

VERB 06 ROUE 66 (Flashing) 

R1 ■ XXXXX (Whole number part of Z #JB misalignment about Y #> ) 

R2 • .XXXXX (Fractional number part of Z g> misalignment about Y ) 

On K-1V8 enter: 

VERB 36 ERTR 
Press ERROR RESET 

Repeat steps 6.3. W.7 through 6.3.IV.30. 



6.3.14.35 

6.3.14.36 

6.3.14.37 

6.3.14.36 

6.3.14.30.1 

6.3.14.36.2 

6.3.14.30.3 

6.3.14.30.4 
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In approximately 7 minutes, observe on CRT DOCY display and record. 
VERB 06 HD UH 66 (Plashing) 

R1 ■ XXXXX (Whole number part of Xsn misalignment about Tsa) 

R2 * .XXXXX (Fractional number part of Xsn aisalignaent about Ysa) 

On X-148 enter: 

VERB 33 BITR 

Observe on CRT DGKY display and record: 

YBIB 06 HOUR 66 (Flashing) 

R1 ■ X XXXX (Whole number part of Ysa aisalignaent about Xsa) 

R2 • .XXXXX (Fractional number part of Ysa aisalignaent about Xsa) 

On K-148 enter: 

VERB 36 EHTR 
Press ERROR RESET 
VERB 4l HOUR 20 EHTR 
*•00000 EHTR 

*♦00000 EHTR 

^00000 EHTR 

Results. The PIPA bias determined previously in the DCJ Performance 
Test ( 6 . 3 . 9 ) vust be subtracted froa the resultant data of the test. 

Y FIFA aisalignaent 


R1 R2 

About Z axis (froa 6.3.14.31) - ±XXXXX. XXXXX see 

lass Y PIPA bis (froa 6 . 3 . 9 ) - -(±XXXXX. XXXXX) sec 

Y PIPA aisalingaent about Z axis ■-. -see 

This value shall not exceed 600 sec 

Z PIPA aisalingaent 

R1 R2 

About Y axis (froa 6.3.14.32) • ±XXXXX. XXXXX see 

Less Z PIPA bias (froa 6.3.9) - -(±XXXXX. XXXXX) sec 
Z PIPA aisalignaent about Y axis ■ ±-—— . ..... s« c 

This Value shall not exceed 600 sec 

Z PIPA aisalignaent 

R1 R2 

About Y axis (from 6.3.14.35) - 1XXXXX. XXXXX sec 

Uss X PIPA bias froa (6.3*9) - -(±XXXXX. XXXXX) sec 

X PIPA aisalignaent about Y axis - t- . ..... se c 

This value shall not exceed 600 fee 

Y PIPA aisalignaent 

R1 R2 

* About X axis froa ( 6 . 3 . 14 . 36 ) ■ ±XXXXX. XXXXX sec 

Less Y PIPA bias (froa 6 . 3 . 9 ) - -(±XXXXX. XXXXX) sec 

Y PIPA aisalignaent about X axis - ±-. -__ «ec 

This value shall not exceed 600 eec 
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6*3*15 ACT Functional Accuracy Test 

K)TK: Use of a Dioptometer Is required when sighting through ACT. 

6.3.15.1 Determination of Detent Angle Reference. 

■OTI: The included angles between targets LOS shall be known to 

±10 arc seconds. The elevation of each target LOS shall be 
known to ±15 arc seconds. 

6*3*15*1*1 • Place AOT in L detent position. 

■DTE: Communication between ACT and target theodolite operators is 

required. 

6.3*15*1*2 While viewing through ACT. instruct the target L operator to translate 
(vertically and laterally) and rotate (in azimuth and elevation) 
target L, until the target reticle appears An the lower right quadrant 
of the AOT field of view. 

■OTK: The target theodolite base must be level when alignment is 

aohAtved. 

6.3*15*1*3 Upon alignment, zero the azimuth dial and record the elevation 
indication of target L as 0^. 

6.3.15.1.4 Place AOT in R detent position. 

6 .3*15*1*5 While viewing through AOT. instruct the target R operator to translate 
(vertically and laterally) and rotate (in azimuth and elevation) 
target R, until the target reticle appears in the lower left quadrant 
of the AOT field of view. 

6 * 3 . 15 . 1.6 Rotate the AOT control knob clockwise until the center of the target 
reticle is superimposed between the double Y reticle. R € ad and record 
the target R elevation dial indication, as 0 . Zero the target R 
azimuth dial. Record AOT dial indication asnRY • XXX.XX. 

6 . 3 . 15 . 1.7 Rotate the AOT control knob until the center of the target reticle is 
superimposed between the double SPIRAL lines of AOT reticle. Record 
AOT dial indication as RS ■ XXX.XX. 

6 . 3 . 15 . 1.8 Collimate L and R targets on each other, record each target azimuth 
with each target LOS leveled. 

Target L as ■ <£- Target R as ■ ^ 

6.3*15*1*9 Place the ACT in P detent position. 
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6.3.15.1.10 

6.3.15.1.11 

6.3.15.1.12 

6.3.15.1.13 
6.3.15.1.1* 

6.3.15.1.15 

6 . 3 .1 5 .1 .16 

6.3.15.1.17 


6.3.15*2 

6.3.15.2.1 


More the R target theodolite to a position In front of the AOT p detent 
position. (The target shall now be referred to as the P target). 

While Tiewing through the AOT, Instruct the target P operator to 
translate (vertically and laterally) and rotate (in azlnuth and 
elevation) target 1 reticle appears in the center of the AOT reticle. 

Ifeon alignment, aero the azlnuth dial and record the elevation indication 
of target P as 

Collinate L and P targets on each other, record each target azlnuth 
with each target LOS leveled. Target P as - g . 

Determine the true azlnuth of targets L and P with respect to the AOT. 

The target azlnuth shall be known to within 0.5 arc degrees. 

Rotate the P target in azlnuth and elevation to the specified and 
recorded angles of 6 . 3 . 15 . 1 . 12 . 

Rotate the L target in azlnuth and elevation to the specified and 
recorded angles of 6 . 3 . 15 . 1 . 13 . 


Calculate the values of the included angles between target L and P 
as X ^ and targets L and R as Xg. 

" 8 “" 1 ^• ln .In 0 2 ♦ eo. 00 . eo. [lflO-( «. x 

- oo.* 1 £»ln * eo. 00 . 0 3 00 . £ °< j ♦ O^jJJ 


Where: <x ^ 
< 2 


as value, step 6 . 3 . 15 . 1.6 
az value, step 6 . 3 . 15 . 1*13 


^ ■ as value, step 6 . 3 . 15 * 1.8 


Computer Loading of Detent Calibration Data 

On K-l*8 enter: 


VERB 21 HOUR 03 

KRTR 

01*67 

ElfTR 

xxx.xx 

HfTR (Detent L AS data) 
HfTR 

01*70 

HfTR 

xxx.xx 

ENTR (Detent P AS data) 
ElfTR 

01*71 

HfTR 

xxx.xx 

ENTR (Detent R AS data) 
ElfTR 

01*72 

ElfTR 

xxx.xx 

ElfTR (Detent L EL data) 
HTTR 

01*73 

ElfTR 

xxx.xx 

ElfTR (Detent P EL data) 
ElfTR 



<•3.15.8.1 

6.3.15.3 
6.3.15.3.1 

6.3.15.3.8 

6.3.15.3.3 

6.3.15.3.*> 

6.3.15.3.5 

6.3.15.3.6 

6.3.15.3.7 

6.3.13.3.8 

6.3.15.3.9 

6.3.15.3.10 
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(coot) 

1*74 HTTP 

XXX.XX HTTP (Detent I XL data) 

ACT Measurement of X^ 

On K-148 enter:. 

▼KRB 57 , HTTP 

00012 EFfPR 

Obaerre VERB 51 flashing and R1 « 00001 on CRT DSKT display. 

On Computer Control and Reticle Diasing Assembly press MARK X 
pushbutton. Obserre VERB 50 displayed on CRT D6KY display. 

On DflKY press UTR 

Observe VERB 21 ROUE 30 flashing on DSKT 
On DSKT enter: 

00000 em * 

Observe VERB 21 IOUI 43 flashing 
00001 EffTP 

Observe VfflB 21 K)UI 42 flashing 

Set AOT in L detent position. 

Rotate the AOT control knob clockwise until the center of the target 
reticle is superimposed between the double T reticle. Read and record 
U - XXX.XX. 


Rotate the AOT control knob until the center of the target reticle is 
superimposed between the double SPIRAL lines of AOT reticle. Record 
AOT Dial indication as IS XXX.XX. 

On DSKT enter: 

SWR (LY from 6.3.15.3.6) 

Observe VERB 22 ROIBI 42 flashing 

**xx.xx HTTP (LB from 6.3.15.3.7) 

Observe VERB 51 flashing and R1 • 00002. 

On Computer Control and Reticle Waning Assembly, ptess NARK X 
pushbutton. Observe VERB 50 displayed. 

On DSKT press ERTR 

Observe VffiB 21, IDUI 30 flashing on DSKT. 
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6.3.15.3.11 On DSKY enter: 

00000 ENTR 

Observe VERB 21, NOUN 43 fl&shlrg 

00002 ENTR 

Observe VERB 21, NOUN 42 Gashing 

6.3.15.3.12 Set AOT in F detent position. 

6.3.15.3.13 Rotate AOT control knob clockwise until the center of the target reticle ts 
superimposed between the double Y reticle. Record AOT dial Indication as 
FY- XXX. XX. 

6.3.15.3.14 Rotate the AOT control knob until the center of the target reticle is superimposed 
between the double 8 reticle lines. Record AOT dial indications as FS - XXX. XX. 

6.3.15.3.15 On DSKY enter: 

±XXX. XX ENTR (FY from 6.3.15.3.13) 

Observe VERB 22 NOUN 42 Gashing 

±XXX. XX ENTR (FS from 6.3.15.3.14) 

Observe VERB 06 NOUN 03, R1 - XI*0.08 degrees. 

6.3.15.4 AOT Measurement of X2 

6.3.15.4.1 On K-148 enter 

VERB 57 ENTR 

00012 ENTR 

Observe VERB 51 Gashii« and R1 » 00001 on CRT DSKY display. 

6.3.15.4.2 On Computer Control and Reticle D lmmli^ Assembly, press MARK X 
pushbutton. Observe VERB 50 displayed on CRT DSKY display. 

6.3.15.4.3 On DSKY press ENTR. Observe VERB 21 NOUN 30 flashing on DSKY. 

6.3.15.4.4 On DSKY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashily 

00001 ENTR 

Observe VERB 21 NOUN 42 flashlig 

4XXX.XX ENTR (LY from 6.3.15.3.6) 

Observe VERB 22 NOUN 42 flashing 
±XXX.XX ENTR (LS from 6.3.15.3.7) 

Observe VERB 51 flashing and R1 - 00002. 
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6.3.15.4.5 

6.3.15.4.6 

6.3.15.4.7 


6.3.16 

6.3.16.1 

6.3.16.2 

6.3.16.3 


6.3.16.4 

6.3.16.5 


On Computer Control and Reticle Dimming Assembly, press MARK X 
pushbutton. Observe VERB 50 displayed. 

On D8KY press ENTR. Observe VERB 21, NOUN 30 flashli* on DSKY. 

On DSKY enter: 

00000 „ ENTR 

Observe VERB 21 NOUN 43 flashing 

00002 ENTR 

Observe VERB 21 NOUN 42 flashlig 

±XXX.XX ENTR (RY from 6.3.15.1.6) 

Observe VERB 22 NOUN 42 flashing 
±XXX.XX ENTR (RS from 6.3.15.1.7) 

Observe VERB 06 NOUN 03, R1 « X2±0.08 degrees. 

Flight Rope Fixed Memory Bank Sum Check 

NOTE: Before proceeding with this test, obtain a Computer Program listing of the 
flight program being tested. Prepare a list of the bank CKSM bugger words. 

Verify GAN system In Standby Mode. 

On K-148 enter the following sequence: 

Press ERR RST 

VERB 56 ENTR 

Observe VERB 05 NOUN 01 flashily 

Record the CRT DSKY display Indications. 

Row 1 ■ AAAAA Bank Sum 

Row 2 • 000BB Bank Number 

Row 3 ■ CCCCC (Bank CKSM bugger word) 

Row 1 shall be the same as or the complement of the number displayed 
In Row 2. Row 3 Indication shall be the same as the bugger word 
recorded above for the bank tested. 

On K-148 enter VERB 33 ENTR 

Repeat paragraphs 6.3.16.3 and 6.3.16.4 until all memory bank sums 
have been checked. 


6.3.16.6 


On K-148 enter VERB 34 ENTR. 
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6.3.17 

6.3.17.1 


6.3.17.2 

6.3.17.3 

6.3.17.4 

6.3.17.5 
6.3.17*6 

6.3.17.7 

6.3.17.8 

6.3.17.9 

6.3*17.10 

6.3.17.11 

6.3.17.12 

6.3.17.13 

6.3.17.14 

6.3.17.15 

6.3.17.16 


IOC Clock Alignment Teat 

ferlfy the following CRT indications: 

ACCEPT UFLDK - OH 
UP LOCK - OFF 

OP ERROR - OFF 

Set Rl44 to OOOOl and execute observe that CRT indicates TIME ERROR 
as blank. 

8et 70 00024 020 into CI56 to insert K-FACT Execute. 

Set 71 00000 000 into CI56 to insert TKFOCH. Execute. 

Obtain Range Tins in Hours, Minutes, and Seconds. 

Add 5 nlnutes to Range tine and Insert 9g XX (HRS) XX (MDV's) 

XXX (SEC's) into C156. Execute 

Set 91 ♦ 00000 00 into CI56 to insert A0C RESET tine. Execute. 

Before Range Tine *5 nlnutes occurs, set 0001 into R152. Execute. 

Verify that CRT indication of TIME ERROR is blank. 

MDTS: If TIME ERROR 1 is present, repeat all preceding steps of 

IOC Clock Alignment. 

Set R152 to 0000. Execute. 


Set R152 to 0010. Execute. Record CRT indication of DELTA TIME. 
Verify that CRT indication of TIME ERROP is blank. 

Set R152 to 0000. Execute. 

Set R152 to 0100. Execvtew. Verify that CRT indication of TDC 
KROR is blank. 


Set R152 to 0000. Execute. 

Set R152 to 0010. Execute. Record CRT indication of DELTA TIME. 
DELTA TIME shall be OO(HRS), 00(MIH , s) 000.000 (SEC's) ±0.01 SBC. 

Set R152 to 0000. Execute. 



8I0HAL 

OG 1020 link k* 
GO 1030 link k 
00 10*0 link 5** 
00 1070 link * 
00 1100 link * 
00 1110 link 5 
00 1201 link 5 
00 1202 link * 
00 1203 link * 
00 1331 link 5 
00 1500 link * 

00 1510 link * 

00 1513X link 5 
00 1520 link * 

OG 1523X link 5 
00 2001 link 5 
00 2021 link 5 
00 20*1 link 5 
00 2106 link * 

00 2107 link 5 
00 2110 link * 

00 2110 link 5 

00 2112 link 5 
00 2113 link 5 
00 2121 link 5 
00 2136 link * 

00 2137 link 5 
GO 21*0 link * 

00 21*0 link 5 

OG 21*2 link 5 
00 21*3 link 5 
00 2151 link 5 
00 2166 link * 

OG 2167 link 5 
00 2170 link * 

00 2170 link 5 

00 2172 link 5 
OG 2173 link 5 
OG 2181 link 5 
00 2219 link 5 
00 2220 link * 

00 2221 link * 
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APPENDIX I 


MEASUREMENT TOLERANCES 


SIGHAL MAKE 

♦1* vdc LGC Supply 
♦* vdc LGC Supply 
♦120 vdc flPA Supply 
♦* vdc CDU Supply 
-20 vdc Supply 

2.5 vdc Teleeetry Bias Ho. 1 
IMG 28V 800 cps 1 $ 

IMU 28V 800 cps 5$ 

IMG 28V 800 cps 5 i 
3.2 kc 28V Supply 1 $ 

♦28 vdc IMG Oper BGS 
♦28 vdc IMG 3TBY BUS 
♦28 vdc IMU STBY/OFP 
♦28 vdc LGC Oper BUS 
♦28 vdc LGC Operate 
X PIPA 8.0. OUT II PH 
Y PIPA S.O. OUT IH PH 
1 PIPA S.O. OUT IH PH 
10 Servo Errvr Total 
10 Servo Error IH PH 
10 Torque Motor Currant 

10 Torque Motor Currant 

10 IX Resolver Out-Sine 
10 IX Resolver Out-Cosine 
10 IX Resolver Out-Sine 11* 
1C Servo fir or Total 
MG Servo Error IH PH 
MG Torque Motor Current 

MG Torque Motor Current 

MG IX Resolver Out-Sine 
MG IX Resolver Out-Cosine 
MG IX Resolver Out-Sine 11* 
00 Servo Error Total 
00 Servo Error IH PH 
00 Torque Motor Current 

00 Torque Motor Current 

00 IX Resolver Out-Sine 
00 IX Resolver Out-Cosine 
00 IX Resolver Out-Sine 11* 
Pitch Attitude E rr or 
10 CDG Pine Error 
10 CDG Coarse Er r o r 


PSAAM AHD/OR 

GUI LAB TEST 3CA UHCERTAIHTY $ 

REQUIREMENT OF PULL SCALE 


1*.0±0.4 vdc 
*•0*0. H vdc 
120*6.0 vdc 
*.0*0.2 vdc 
-27.5*6.0 vdc 
2.5*0.1 vdc 
28*0.56V res 
28*1. *V res 
28*2.1? res 
26.6*0.56? res 
28.0-3.5, +5.5 vdc 
28.0 -3.5, *5.5 vdc 
28.0*1 vdc 
28.0 ♦ *.5, -3.5 vdc 
28.0*1 vdc 

♦2.5*0.128? n» at Ig 
♦2.5*0.128? res at lg 
♦2.5*0.128? res at lg 
0.0*60 MV res at null 
0.0*60 MV res at null 
0.5 AMP Max during any 
fine Align Torque 
0.5 AMP Max during any 
fine Align Torque 
19.65*0.98? res at *5* 
19.65*0.96? res at *5* 
5.35*0.27? res at 11* 
0.0*60 MV res at null 
0.0*60 MV res at null 
0.5 AMP Max during any 
fine Align Torque 
0.5 AMP Max during any 
fine Align Torque 
19.65*0.98? res at *5* 
19.65*0.98V res at *5* 
5.35*0.27? res at 11* 
0.0*60 MV res at null 
0.0*60 MV res at null 
0.9 AMP Max during any 
fine Align Torque 
0.9 AMP Max during 
any fine Align Torque 
19.65*0.98V res at *5* 
19.65*0.98V res at *5* 
5,35*0.27V rm at 11* 
5.05*0.5? res at 17* 
0.0*0.07V rms at null 
0.0*0.68? res at null 


0* 

0i 
1* 
0* 

OIL 

OIL 

1* 

1.5* 

1.5* 

1* 

<# 

0 i 
0* 
oi 

0 $ 

3 f 

3* 

3* 

1* 

2 * 

OIL 

# 


2.5* 

2.5* 

2 $ 

1% 

2% 

0$ 


1* 


2.5 i 
2.5* 
2 i 
1 i 
2* 

OIL 


1* 


2.5* 

2*5* 

2$ 

1 1 
1 i 
1* 
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APPENDIX I (Continued) 


SIGNAL 


SIGNAL NAME 


PSAAM AND/OR 

GAN LAB TEST SCA UNCERTAINTY $ 

REQUIREMENT OF FULL SCALE 


GG 2249 link 5 

YAW Attitude Error 

5.05*0.5V ms at 17* 

1 * 

GG 2250 link 4 

MG CDU Fine Error 

0.0±0.07V rms at null 

It 

GG 2251 link 4 

MG CDU Coarse Error 

0.0*0.68V rms at null 

If 

GO 2279 link 5 

Roll Attitude Error 

5.05*0.5V rms at IT 

1t 

QG 2280 link 4 

OG CDU Fine Error 

0.0*0.07V rms at null 

it 

GG 2261 link 4 

(XI CDU Coass e Error 

0.0*0.68V rms at null 

it 

GG 2300 link 5 

PIPA Temperature 

130.5 * 1.5*? in Operate 

it 

GG 2301 link 4 

IRIG Temperature 

135 * 2.5*r in Operate 

n 

QG 2301 link 5 

IRIG Temperature 

135 ***.5*? An Operate 

a 

QG 2302 link 4 

IMU Heater Current On 

28*1 vdc 

Ot 

QG 2303 link 4 

IMU Blower Current On t 

28*1 vdc 

0 1 

QG 3304 link 5 

RR Shaft IX Resolver Out-Sine 

i9.65tO.9BT rms at 45* 

2.5 1 

00 330$ link 9 

RR Shaft IX Resolver Out- 
Cosine 

19.65*9.96V rms at 45* 

2.5 1 

QG 3311 link 4 

RR Shaft CDU Fine Error 

0.0*0.07V rms at null 

it 

QG 3312 link 4 

RR Shaft CDU Coarse Error 

0.0*0.68? rms at null 

nt 

00 3321 link 4 

RR Trunnion CDU Fine Error 

0.0*0.07V rms at null 

nt 

QG 3322 link 4 

RR Trunnion CDU Coarse Error 

0.0*0.68V rms at null 

nt 

QG 3324 link 5 

RR Trunnion IX Resolver Out- 
Sins 

19.65*0.96V rms at 45* 

2.5lt 

QQ 3329 link 5 

RR Trunnion IX Resolver Out- 
Cosine 

i9.65tO.96V rms at 45* 

2.51t 

00 4300 link 4 

LGC Temperature 

87*5*42.5*? 

ot 

00 6020 link 4 

PIPA Calibration Modula 
Temperature 

67.5*22.5*? 

ot 

00 6020 link 5 

PIPA Calibration Module 
Temperature 

67.5*22.5*? 

ot 

00 6021 link 4 

PSA Temperature 

85*25.0*? 

ot 

NG 1336 link 4 

PHDIFF 3.2KC 28V/LGC SYNC 

0* *10* 

3% 

NG 1021 link 4 

14 VDC LGC Noise RMS 

0.4 V RMS Max 

0% 

1022 fink 4 \ 

14 VDC LGC Nbiae Peak 

5 volts with rise time of 


t.. , 


2 to 5 psee 

0% 

NG 1031 link 4 

4 VDC LGC Noise RMS 

0.4 VRMS Max 

0% 

NG 1032 link 4 

4 VDC LGC Noise Peak 

5 volts with rise time of 

2 to 50 psee 

0% 

NG 1071 link 4 

4 VDC CDU Noise RMS 

1.0 VRMS Max 

0% 

NG 1072 link 4 

4 VDC CDU Noise Peak 

5 volts with rise time of 

2 to 50 pseo 

0% 

NG 1501 link 4 

28 VDC IMU Operate Noise RMS 

1.0 VRMS Max 

0% 

NG 1502 link 4 

28 VDC IMU Operate Noise Peak 

5 volts with rise time of 

2 to 50 pseo 

0% 

NG 1511 link 4 

28 VDC IMU Standby Noise RMS 

1.0 VRMS Max 

0% 

NG 1512 link 4 

28 VDC IMU Standby Noise Peak 

5 volts with rise time of 

2 to 50 psec 

0% 

NG 1521 link 4 

28 VDC LGC Operate Noise RMS 

2.0 VRMS Max 

0% 

NG 1522 link 4 

28 VDC LGC Operate Noise Peak 

5.0 volts with rise time of 

2 to 50 pseo 

0% 


• Link 4 - PSAAM Output Signal 

** Link 5 - SCA Output Signal 
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ADDITIOI 

6.3.18 

6.3.I8.I 

6.3.15.1. 


ADDENDUM I 
LEM 1 


1: The following procedure will be performed for L9( 1 only. 


Gyrocompass ing Test 

Inertial Instrument Calibration data Load. 
1 On K-146 enter: 


YERB 21 

HOUR 01 

HITR 

01436 


EHTR 

xxxxx 

(X PIPA BIAS) 

KHTH 

ElfTR 

01437 


EHTR 

XXXXX 

(X PIPA S.7.) 

E7TR 

HfTR 

01440 


EHiR 

XXXXX 

(Y PIPA BIAS) 

EHTR 

EHTR 

01441 


HITR 

XXXXX 

(Y PIPA S.F.) 

EHTR 

EHTR 

01442 


ElfTR 

XXXXX 

(X PIPA BIAS) 

EHTR 

ElfTR 

01443 

(Z PIPA S.F.) 

ElfTR 

XXXXX 

EHTR 

EHTR 

01444 


EHTR 

XXXXX 

(hbdx) 

EHTR 

EHTR 

01445 


EHTR 

XXXXX 

(EDDY) 

EHTR 

EHTR 

01446 


EHTR’ 

TYTYX 

(hbdz) 

EHTR 

EHTR 

01447 


EHTR 

XXXXX 

(adiax) 

EHTR 

ElfTR 

01450 


ElfTR 

xxxxx 

(ADIAY) 

EHTR 

EHTR 

01451 


EHTR 

xxxxx 

(ADIZ) 

EHTR 

EHTR 

01452 


EHTR 

xxxxx 

(ADSRAX) 

EHTR 

EHTR 
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6.3.18.1.1 (cont) 


01453 ENTR 

XXXXX (ADSRAY) ENTR 
ENTR 

01454 ENTR 

XXXXX (ADSRAZ) ENTR 
‘ ENTR 

2506 (ZNBAZ) ENTR 

67777 ENTR 

ENTR 

02507 ENTR 

77777 ENTR 

ENTR 

02510 (LAT) ENTR 

02422 ENTR 

ENTR 

02511 ENTR . 

20416 ENTR 


6.3.18.2 Non-Standard Gyrocompass tag Position Vector Load. 
6.3.18.2.1 On K-148 enter: 


VERB 21 NOUN 01 

ENTR 

02720 

ENTR 

15666 

ENTR 


ENTR 

02721 

ENTR 

17272 

ENTR 

ENTR 

02722 

ENTR 

73605 

ENTR 

ENTR 

02723 

ENTR 

56237 

ENTR 

ENTR 

02724 

ENTR 

71156 

ENTR 

ENTR 

02726 

V .NTR 

54506 

ENTR 

ENTR 

02726 

ENTR 

10000 

ENTR 

ENTR 

02727 

ENTR 

00000 

ENTR 
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6.3.18.2.1 

(cont) 

ENTR 


02730 

ENTR 


07257 

ENTR 

ENTR 


02731 

ENTR 


20033 

ENTR 

ENTR 


02732 

ENTR 


13600 

ENTR 

ENTR 


02733 

ENTR 


16506 

ENTR 

ENTR 


02734 

ENTR 


00000 

ENTR 

ENTR 


02735 

ENTR 


00000 

ENTR 

ENTR 


02736 

ENTR 


62334 

ENTR 

ENTR 


02737 

ENTR 


71216 

ENTR 

ENTR 


02740 

ENTR 


10366 

ENTR 

ENTR 


02741 

ENTR 


03117 

ENTR 

6.3.18.3 

Gyrocompasalng 


6.3.18.3.1 

On K-148 enter 



VERB 57 

ENTR 


00007 

ENTR 

6.3.18.3.2 

On K-148 enter: 



VERB 33 

ENTR 


VERB 16 NOUN 20 

ENTR 



6.3.18.3.3 

6.3.18.3. * 
6.3.18.3.3 

6.3.18.3.6 

6.3.18.3. f 

6.3.18.3.3 
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One hour after step 6.3.18.3.3 has been performed, read and record 
CRT DSKY display of Row 1, Row 2, and Row 3. 

The Row 1 indication shall be within 4000.57 degrees of desired launch azimuth. 

Row 2 shall indicate 000.004000.06 degrees and Row 3 shall indicate 030.004600.06 
degrees. 

Two hours after performing paragraph 6.3.18.3.8 record CRT DSKY display 
of Row 1, Row 2, and Row 3. 

The CRT DSKY display of Row 1 shall be within 4000.06 degrees of the value 
recorded in 6.3.18.3.3. The CRT DSKY display of Row 2 and Row 3 shall be 
within 4000.03 degrees of the respective values recorded in 6.3.18.3.9. 

On K-148 enter the following: 

VERB 36 ENTR 

VERB 40 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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ADDENDUM 1 
LEM 1 

Addition 2: Perfora LSI 1 test in accordance vith the Following Flovgraa. 
Addition 3: Place a note after paragraph 6.3.1.5.2. 

NOTE: Before performing the following step insure that the ATCA switch on LEM 

Panel 16 and the ATCA/PGNCS switch on Panel 11 are in the off position. 
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ADDENDUM II RR CDU TESTING 
LEM 2 6 Subsequent 

ADDITION 1: RR CDU testing requires that the Rendezvous Radar is operating. The 

Rendezvous Radar is not activated until Integrated testing. To insure that 
the RR CDU*s are operating properly the minimum requirements for RR 
CDU testing are presented here so that they may be included as part of the 
requirements to be demonstrated at the first opportunity after Rendezvous 
Radar activation. 

6.3.19 RR/CDU Control 

6.3.19.1 Command Accuracy 240.00* 

6.3.19.1.1 On K-148 enter the following: 

VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 

+24000 ENTR 

+24000 ENTR 

VERB 34 ENTR 

The CRT RR CDU Trunnion and Shaft angle indications shall be 
240.00+000.30*. 

6.3.19.2 CDU Fine and CDU Coarse Error 

6.3.19.2.1 Set up analog recorder to monitor the following: 

Meas No. 

a. GG 3311 

b. GG 3312 
o. GG 3321 
d. GG 3322 

6.3.19.2.2 On K-148 enter the following: 

VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 

: +04500 ENTR 

+04500 ENTR 

VERB 34 ENTR 


Signal Name 
Shaft CDU Fine Error 
Shaft CDU Coarse Error 
Trunnion CDU Coarse Error 
Trunnion CDU Coarse Error 
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6.3.19.2.3 Verify the following signals on the CRT. 

RR Shaft IX Sine (GG 3304) 18.4*1.84 VRMS 

RR Shaft IX Cos (GG 3305) 18.4*1.84 VRMS 

RR Trunnion IX Sine (GG 3324) 18.4*1.84 VRMS 

RR Trunnion IX Cos (GG 3325) 18.4kl.84 VRMS 


6.3.19.2.4 Verify that no CDU Fine Error (GG 3311, GG 3321) exceeds 0.70 volts. 

6.3.19.2.5 Verify that no CDU Coarse Error (GG 3312, GG 3322) exceeds .680 volts. 

6.3.19.3 RR CDU Fail 


6.3.19.3.1 On K-148 enter the following: 


VERB 36 
VERB 41 
*00100 
*00000 
VERB 34 
VERB 21 
00012 
00001 


ENTR 

NOUN 40 ENTR 
ENTR 
ENTR 
ENTR 

NOUN 10 ENTR 
ENTR 
ENTR 


Verify RR CDU Fail comes ON in approximately 10 seconds. 
6.3.19.3.2 On K-148 enter the following: 


Press ERR RST 


VERB 36 


ENTR 

VERB 41 

NOUN 40 

ENTR 

+00000 


ENTR 

*00100 


ENTR 

VERB 34 


ENTR 

VERB 21 

NOUN 10 

ENTR 

00012 


ENTR 

00001 


ENTR 


Verify RR CDU Fail comes ON in approximately 10 seconds. 
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6.3.19.3.3 On K-148 enter the following: 


Press ERR RST 


VERB 36 


ENTR 

VERB 41 

NOUN 40 

ENTR 

+03375 


ENTR 

+00000 


ENTR 

VERB 34 


ENTR 

VERB 21 

NOUN 10 

ENTR 

00012 


ENTR 

00001 


ENTR 


Verify RR CDU Fail comes ON in approximately 10 seconds. 

6.3.19.3.4 On K-148 enter the following: 


Press ERR RST 


VERB 36 


ENTR 

VERB 41 

NOUN 40 

ENTR 

+00000 


ENTR 

+03375 


ENTR 

VERB 34 


ENTR 

VERB 21 

NOUN 10 

ENTR 

00012 


ENTR 

00001 


ENTR 


Verify RR CDU Fail comes ON in approximately 10 seconds. 

6.3.19.3.5 On K-148 enter the following: 

Pres ERR RST 

VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
+00000 ENTR 

+00000 ENTR 

VERB 34 ENTR 
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Addition 1: 


6.3.7 


6.3.7.1 


6.3.7.2 


6.3.7.2.1 


6.3.7.2.2 


6.3.7.2.3 


6.3.7.3 


6.3.7.3.1 


6.3.7.3.2 


6.3.7.3.3 


6.3.7.4 


6.3.7.4.1 


6.3.7.4.2 


6.3.7.4.3 


ADDENDUM m 
DANCE GAN System Tests 

The following procedure replaces paragraph 6.3.7 when DANCE ropes 
are installed in the S/C. 

Semi-Automatic Mode Test. 

Verify K-START tape F07L002-K105XX-00 LEM Semi-Automatic 
Mode Test is on K-START tape reader. 

E-Memory Program Load. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates +00001. 
On K-148 enter the following: 


VERB 01 NOUN 01 ENTR 

01257 ENTR 

Record contents of Row 1 XXXXY 
VERB 21 NOUN 01 ENTR 

01257 ENTR 

XXXXY' ENTR 


Where Y* is obtained from Table n of section 6.3.9. 

E-Bank Sum Check. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 and Row 2 indicate 
the came numbers. 

Repeat above two steps X times. 

Command Accuracy 0* • 

Start tape reader. 

When tape stops verify that CRT DSKY Row 1 indicates +00002. 

Walt 15 seconds. 

Read and record CRT IMU Glmbal angles. The indications shall be 
000 ± 001 degrees. 
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6.3.7.4.4 

6.3.7.5 

6.3.7.5.1 

6.3.7.5.2 

6.3.7.5.3 

6.3.7.5.4 

6.3.7.6 

6.3.7.6.1 

6.3.7.6.2 

6.3.7.6.3 

6.3.7.6.4 

6.3.7.7 

6.3.7.7.1 

6.3.7.7.2 

6.3.7.7.3 

6.3.7.7.4 

6.3.7.8 

6.3.7.8.1 

6.3.7.8.2 
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Read and record CRT CDU angle indications. Indications shall be 
+000.00*000.30. 

Command Accuracy 45* • 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 
+00003. Wait 15 seconds. 

Read and record CRT IMU Glmbal angles. The indications shall be 
045 * 001 degrees. 

Read and record CRT CDU angle indications. Indications shall be 
+045.00* 000.30. 

CDU Repeating Accuracy 45* . 

Start tape reader. 

Approximately 95 Beconds after tape reader stops VERB 06 NOUN 02 
will flash. Verify CRT DSKY Row 1 indicates +00004. 

Start tape reader. 

When tape reader stops read and record CRT DSKY Rows 1, 2, and 3 
indications. Indications shall be between 77774 and 00003. 

Command Accuracy 90* 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates +00005. 
Gimbal Lock lamp will be lighted. Wait 15 seconds. 

Read and record CRT indication of IMU Gimbal angles. The indications 
shall be 090 * 001 degrees. 

Read and record CRT CDU angle indications. Indication shall be +090.00 * 
000.30. 


Command Accuracy 135* • 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates +00006. 
Walt 15 seconds. 
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6.3.7.8.3 

Read and record CRT indications of IMU Gimbal angles. Indications 
shall be 135 a 001 degrees. 

6.3.7.8.4 

Read and record CRT CDU angle indications. Indications shall be 
+135.00 a 000.30. 

6.3.7.9 

CDU Repeating Accuracy 135* . 

6.3.7.9.1 

Start tape reader. 

6.S.7.9.2 

When tape reader stops verify CRT DSKY Row 1 Indicates +00007. 
Wait 10 seconds, verify Gimbal Lock lamp on DSKY is not lighted. 

6.3.7.9.3 

Start tape reader. 

6.3.7.9.4 

Approximately 95 seconds after tape reader stops VERB 06 NOUN 02 
will flash. Verify CRT DSky Row 1 indicates +00008. 

6.3.7.9.5 

Start tape reader. 

6.3.7.9.6 

When tape reader stops read and record CRT DSKY Rows 1, 2, and 3 
indications. Indications shall be between 77774 and 00003. 

6.3.7.10 

Plus Gimbal Lock Test. 

6.3.7.10.1 

Start tape reader. 

6.3.7.10.2 

When tape reader stops wait approximately 10 seconds. Verify CRT 
DSKY Row 1 indicates +00009. Verify Gimbal Lock lamp is lighted. 

6.3.7.11 

Command Accuracy 225* • 

6.3.7.11.1 

Start tape reader. 

6.3.7.11.2 

When tape reader stops verify CRT DSKY Row 1 indicates +00010. 
Gimbal Lock lamp will be lighted. Wait 15 seconds. 

6.3.7.11.3 

Read and record CRT indications of IMU Gimbal angles. Indications 
shall be 225 a 001 degrees. 

6.3.7.11.4 

Read and record CRT CDU angle indications. Indications shall be 
+225.00 a 000.30. 

6.3.7.12 

CDU Command Rate Test. 

6.3.7.12.1 

• Middle Gimbal Rate Test. 
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6.3.7.12.1.2 When tape reader stops verify CRT DSKY Row 1 indicates +00011. 

Verify Gimbai Lock lamp is not lighted. Wait 25 seconds before 
proceeding. 

6.3.7.12.1.3 Start tape reader. 

6.3.7.12.1.4 Approximately 25 seconds after tape reader stops VERB 06 NOUN 02 
will flash. Verify CRT DSKY Row 1 Indicates +00012. Gimbai Lock 
lamp will be lighted. 

6.3.7.12.1.5 Start tape reader. 

6.3.7.12.1.6 When tape reader stops read and record CRT DSKY Row 1 indication. 

This is whole part of middle gimbai torque rate. 

6.3.7.12.1.7 Start tape reader. 

6.3.7.12.1.8 When tape reader stops read and record CRT DSKY Row 1 indications. 

This is fractional part of middle gimbai torque rate. 

6.3.7.12.1.8.1 The middle gimbai torque rate shall be between 00012.00000 and 00016.00000. 
6.3.7.12.2 Inner Gimbai Rate Test. 

6.3.7.12.2.1 Start tape reader. 

6.3.7.12.2.2 VERB 30 NOUN 26 will flash approximately 25 seconds after tape reader 
stops. 

6.3.7.12.2.o Start tape reader. 

6.3.7.12.2.4 When tape reader stops read and record CRT DSKY Row 1 indication. 

This is whole part of inner gimbai torque rate. 

6.3.7.12.2.5 Start tape reader. 

6.3.7.12.2.6 When tape reader stops read and record CRT DSKY Row 1 indication. 

This is fractional part of inner gimbai torque rate. 

6.3.7.12.2.7 The inner gimbai torque rate shall be between 00012.00000 and 00016.00000. 
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6.3.7.12.3 Outer Gimbal Rate Teat. 

6.3.7.12.3.1 Start tape reader. 

6.3.7.12.3.2 VERB 30 NOUN 26 will flash approximately 25 seconds after tape 
reader stops. 


6.3.7.12.3.3 Start tape.reader. 

6.3.7.12.3.4 When tape reader stops read and record CRT DSKY Row 1 indication. 
This is whole part of outer gimbal torque rate. 

6.3.7.12.3.5 Start tape reader. 


6.3.7.12.3.6 


6.3.7.12.3.7 

6.3.7.13 


6.3.7.13.1 


6.3.7.13.2 


6.3.7.13.3 


6.3.7.13.4 


6.3.7.14 


6.3.7.14.1 


When tape reader stops read and record CRT DSKY Row 1 indication. 
This is fractional part of outer gimbal torque rate. 

The outer gimbal torque rate shall be between 00012.00000 and 
00016.00000. 

Command Accuracy 315*. 

Start tape reader. 

When tape reader stops verify CRT D6KY Row 1 indicates +00013. 

Read and record CRT IMU Gimbal angles. Indication shall be 
315 ± 001 degrees. 

Read and record CRT CDU angle indications. Indications shall be 
+315.00 ± 000.30. 

CDU Repeating Accuracy 315*. 

Start tape reader. 


Approximately 95 seconds after tape reader stops VERB 06 NOUN 02 
will flash. Verify CRT DSKY Row 1 indicates +00014. 


6.3.7.14.2 
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6.3.7.14.3 

6.3.7.14.4 

6.3.7.15 

6.3.7.15.1 

6.3.7.15.2 

6.3.7.16 
6.3.7.16.1 

6.3.7.16.1 

6.3.7.16.3 

6.3.7.16.4 

6.3.7.16.5 

6.3.7.16.6 

6.3.7.17 

6.3.7.17.1 

6.3.7.17.2 

6.3.7.17.3 

6.3.7.17.4 

6.3.7.17.5 
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Start tape reader. 

When tape reader stops read and record CRT DSKY Rows 1, 2, and 3 
indications. Indications shall be between 77774 and 00003. 

Minus Glmbal Lock Test. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates +00015. 

Verify Gimbal Lock lamp is lighted. 

CDU Repeating Accuracy 225* . 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates +00016. 

Wait 15 secs, before continuing. 

Start tape reader. 

Approximately 95 seconds after tape reader stops VERB 30 NOUN 26 will 
flash.. 

Start tape reader. 

When tape reader stops read and record CRT DSKY Rows i, 2, and 3 
indications. Indications shall be between 77774 and 00003. 

OG CDU Fine Fail Test 

Start Tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 00021 and 
Row 2 indicates 27XXX. The NO ATT lamp is lighted. 

Start tape reader. 

Approximately 45 secs after tape reader stops verify VERB/NOUN lights 
are flashing. ISS Warning lamp will be lighted. 

Start tape reader. 
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6.3.7.17.6 

6.3.7.18 

6.3.7.18.1 

6.3.7.18.2 

6.3.7.18.3 

6.3.7.18.4 

6.3.7.18.5 

6.3.7.18.6 

6.3.7.19 

6.3.7.19.1 

6.3.7.19.2 

6.3.7.19.3 

6.3.7.19.4 

6.3.7.19.5 

6.3.7.19.6 

6.3.7.20 

6.3.7.20.1 

6.3.7.20.2 


When tape reader stops verify CRT DSKY Row 1 displays 00021 and Row 2 
displays 33XXX. ISS Warning goes out approximately 4 seconds after tape 
stops. 

IG CDU Fine Fail Test. 

8tart tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 00022 and Row 2 
indicates 27XXX. The NO ATT lamp is lighted* 

Start tape reader. 

Approximately 45 seconds after tape reader stops verify VERB/NOUN 
lights are flashing. ISS Warning lamp will be lighted. 

Start tape reader. 

When tape reader stops verify CRT D6KY Row 1 displays 00022 and Row 2 
displays 33XXX. ISS Warning goes out approximately 4 seconds after tape 
stops. 

MG CDU Fine Fail Test. 

Start tape reader. 


When tape reader etopa verify CRT DSKY Row 1 Indicates 00023 and 
Indicates 27XXX. The NO ATT lamp is lighted. 


Row 2 


Start tape reader. 


Approximately 45 seconds after tape reader stops verify VERB/NOUN 
lights are flashing. ISS Warning lamp will be lighted. 

Start tape reader. 


SSlEftSS* St ° PB VerUy CRT mKY RoW 1 00023 and Row 2 

displays 33XX31. ISS Warning goes out approximately 4 seconds after tape 
stops. 2. 


OG CDU Coarse Fail Test. 

Start tape readers. 

When tape reader stops verify CRT DSKY Row 1 Indicates 00024 and Row 2 
Indicates 27XXX. The NO ATT lamp Is lighted. 



6.3.7.20.3 

6.3.7.20.4 

6.3.7.20.5 

6.3.7.20.6 

6.3.7.21 

6.3.7.21.1 

6.3.7.21.2 

6.3.7.21.3 

6.3.7.21.4 

6.3.7.21.5 

6.3.7.21.6 

6.3.7.22 

6.3.7.22.1 

6.3.7.22.2 

6.3.7.22.3 

6.3.7.22.4 

6.3.7.22.5 
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Start tape reader. 

Approximately 45 seconds after the tape reader stops verify VERB/NOUN 
lights are flashing. ISS Warning lamp will be lighted. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 displays 00024 and Row 2 
displays 33XXX. ISS Warning goes out approximately 4 seconds after 
tape stops. 

IG CDU Coarse Fall Test. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 00025 and Row 2 
indicates 27XXX. The NO ATT lamp is lighted. 

Start tape reader. 

Approximately 45 seconds after the tape reader stops verify VERB/NOUN 
lights are flashing. ISS Warning lamp will be lighted. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 displays 00025 and Row 2 
displays 33XXX. ISS Warning goes out approximately 4 seconds after tape 
stops. 

MG CDU Coarse Fail Test. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 00026 and Row 2 
indicates 27XXX. The NO ATT lamp is lighted. 

Start tape reader. 

Approximately 45 seconds after the tape reader stops verify VERB/NOUN 
lights are flashing. ISS Warning lamp will be lighted. 

Start tape reader. 
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6.3.7.22.6 When tape reader stops verify CRT DSKY Row 1 displays 00026 and Row 2 
displays 33XXX. ISS Warning goes out approximately 4 seconds after tape 
stops. 

6.3.7.23 FDAI Linearity Test. 

6.3.7.23.1 Start tape reader. 

6.3.7.23.2 On CRT verify the following} 

CRT DSKY Row 1 indicates +00385. 

PITCH ATT ERROR is between +15.3 and +18.7 DEG (GG 2219) 

YAW ATT ERROR is between +15.3 and +18.7 DEG (GG 2249) 

ROLL ATT ERROR is between +15.3 and +18.7 DEG (GG 2279) 

6.3.7.23.3 Start tape reader. 

6.3.7.23.4 On CRT verify the following: 

CRT DSKY Row 1 indicates +00364. 

PITCH ATT ERROR is between +14.4 and +17.6 DEG (GG 2219) 

YAW ATT ERROR is between +14.4 and +17.6 DEG (GG 2249) 

ROLL ATT ERROR is between +14.4 and +17.6 DEG (GG 2279) 

6.3.7.23.6 Start tape reader* 

6.3.7.23.6 On CRT verify the following: 

CRT DSKY Row 1 indicates +00136. 

PITCH ATT ERROR is between +05.4 and +06.6 DEG (GG 2219) 

YAW ATT ERROR is between +05.4 and +06.6 DEG (GG 2249) 

ROLL ATT ERROR is between +05.4 and +06.6 DEG (GG 2279) 

6.3.7.23.7 Start tape reader. 

6.3.7.23.8 On CRT verify the following: 

CRT DSKY Row 1 indicates +00000. 

PITCH ATT ERROR is between +00.2 and -00.2 DEG (GG 2219) 

YAW ATT ERROR is between +00.2 and -00.2 DEG (GG 2249) 

ROLL ATT ERROR is between +00.2 and -00.2 DEG (GG 2279) 


6.3.7.23.9 


Start tape reader. 
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6.3.7.23.10 On CRT verify the following* 

CRT DSKY Row 1 indicates -00136. 

PITCH ATT ERROR is between -05.4 and -06.6 DEG (GG 2219) 
YAW ATT ERROR is between -05.4 and -06.6 DEG (GG 2249) 
ROLL ATT ERROR is between -05.4 and -06.6 DEG (GG 2279) 

6.3.7.23.11 Start tape reader. 

6.3.7.23.12 On CRT verify the following: 

CRT DSKY Row 1 indicates -00364. 

PITCH ATT ERROR is between -14.4 and -17.6 DEG (GG 2219) 
YAW ATT ERROR is between -14.4 and -17.6 DEG (GG 2249) 
ROLL ATT ERROR is between -14.4 and -17.6 DEG (GG 2279) 

6.3.7.23.13 Start tape reader. 

6.3.7.23.14 On CRT verify the following: 

CRT DSKY Row 1 indicates -00385. 

PITCH ATT ERROR is between -15.3 and -18.7 DEG (GG 2219) 
YAW ATT ERROR is between -15.3 and -18.7 DEG (GG 2249) 
ROLL ATT ERROR is between -15.3 and -18.7 DEG (GG 2279) 

6.3.7.24 On K-148 enter VERB 36 ENTR 

The proper operation of the IMU CAGE ftinction (conslstii* of steps 

6.3.7.24.1 thru 6.3.7.24.7)need be performed only onee during 
the initial PGNCS Operational Test and omitted from subsequent 
testing of test 6.3.7. 

6.3.7.24.1 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 

+00500 ENTR 

+00500 ENTR 

+00500 ENTR 

6.3.7.24.2 


On the CRT, verify all IMU gimbal angles indicate between 003 and 
007 deg. 
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6.3.7.24.3 


On analog recorder, monitor the following signals: 


SIGNAL NO. 

SIGNAL NAME 

a. 

GG 2136 

MG Servo Error Total 

b. 

GG 2106 

IG Servo Error Total 

c. 

GG 2166 

OG Servo Error Total 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

GG 2172 

OG IX Resolver Sine 

f. 

GG 2142 

MG IX Resolver Sine 

«• 

GG 1201 

IMU 28V 1% 800 cps 


6.3.7.24.4 Start analog recorder to a chart speed of 5 mm/sec. 

6.3.7.24.5 On LEM Cabin Panel 4, hold IMU CAGE momentary toggle switch In 
the ON position. (Do not release.) 


6.3.7.24.6 On analog recorder, verify the IX Resolver Sine signals (GG 2112, GG 2172, 
GG 2142) null out to less than 0.5 VRMS. Release IMU CAGE switch to the 
OFF position. Disregard any momentary transients on the IX Resolver Sine 
signals when the switch is released. Any sustained oscillations shall be 
cause for Immediate removal of IMU Operate power. 

6.3.7.24.7 On the CRT, verify all IMU glmbal angles Indicate between 359 and 001. 


6.3.7.25 


Stop analog recorder. 


6.3.7.25.1 


On K-148 enter the following: 


VERB 36 ENTR 

VERB 43 ENTR 

"►01700 ENTR 

■►00600 ENTR 

-01700 ENTR 


On CRT verify the following: 

YAR ATT ERROR la between +15.3 and 18.7 DEG (GG 2249) 
PITCH ATT ERROR is between +05.5 and 06.6 DEG (GG 2219) 
ROLL ATT ERROR Is between -15.3 and -18.7 DEG )GG 2279) 

6.3.7.26 On K-148 enter the following sequence: 


VERB 36 


ENTR 

VERB 41 

NOUN 20 

ENTR 

+00800 


ENTR 

+00100 


ENTR 

-00800 


ENTR 
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6.3.7.27 On CRT verify the following: 

IG IX Resolver Sin (11*) is between +06.5 and +09.6 DEG (GG 2121) 
MG IX Resolver Sin (11*) is between +00.5 and +02.5 DEG (GG 2151) 
OG IX Resolver Sin (11*) is between -06.5 and -09.5 DEG (GG 2181) 

6.3.7.28 On K-148 enter the following: 


VERB 41 

NOUN 20 

ENTR 

+00000 


ENTR 

+00000 


ENTR 

+00000 


ENTR 


Addition 2: The following procedure replaces paragraph 6.3.9 when DANCE flight 

ropes are installed in the S/C. 

6.3.9 IMU Performance test. A reference data sheet is provided at the end 

of this section to aid in data reduction. 

6.3.9.1 Insure that IMU Operate power and LGC Operate power has been supplied 
for a minimum of one hour and that the IMU is not in a Gimbal Lock 
condition. 

6.3.9.2 On CRT, monitor and record DUG TEMP (GG 2301) and PIPA TEMP 
(GG 2300). 

6.3.9.3 On K-148 enter the following: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT DSKY Row 1 indication AAAAA and the time of day. 

6.3.9.4 On K-148 enter the following: 


VERB 21 NOUN 01 ENTR 

03377 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR 

03377 ENTR 


Record CRT DSKY Row 1 indications as +BBBBB. 



6.3.9.9 

6.3.9.9.1 

6.3.9.9.2 

6.3.9.9.3 

6.3.9.9.4 

6.3.9.9.5 

6.3.9.9.6 

6.5.9.9.7 

6.3.9.9.8 

6.3.9.10 

6.3.9.10.1 

6.3.9.10.2 
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Position 1 Stable Member Matrix Load. 

Start tape reader. 

When tape reader stops enter the following In K-148: 

VERB 92 ENTR 

00001 ENTR 

Observe VERB 21 NOUN 01 flashing. On K-148 enter the following: 

+XXX. XX ENTR (Correct navigation base azimuth ±0.50 deg.) 

+28.516 ENTR (Correct test site latitude) 

Verify values in R1 and R2 are correct. 

Enter the following on K-148* 

VERB 33 ENTR 

In approximately 12 minutes, VERB 06 NOUN 98 shall flash. 

From the CRT, DSKY display, record R2 [+NBDY (position +0000lj] . 

Enter the following on K-148: 

VERB 33 ENTR 

In approximately 6 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY, record R1 and R2 [+X PIPA lg (position +0000 i]] . 

Row 1 is whole part. Row 2 is fractional part. 

Enter the following on K-148: 

VERB 36 ENTR 

Position 2 Stable Member Matrix Load. 

Start tape reader. 

When tape reader stops enter the following on K-148: 


VERB 92 
00001 


ENTR 

ENTR 
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6.3.9.5 


6.3.9.6 


6.3.9.7 


6.3.9.8 


6.3.9.8.1 


6.3.9.S.2 


6.3.9.8.3 


Perforin the following calculations: 

a. BBBBB x S. 12 

3600 * CCCC.C (Contents (hrs) of high order scaler register) 

b. 23.3 — CCCC.C * DDDD.D hours. 

c. DDDD. D + present time of day * time of day at which high order scalar 
register will overflow. 

If the time of day is within 12 minutes of that calculated in 6.3.9.5.c 
when about to perform any of the following paragraphs, wait until that time 
calculated in 6.3.9.5.C has passed and proceed. 

a. 6.3.9.9.6 

b. 6.3.9.10.6 

c. 6.3.9.11.6 

d. 6.3.9.12.6 

e. 6.3.9.13.4 

f. 6.3.9.14.4 


On K—148 enter the following sequence: 


VERB 01 NOUN 01 ENTR 

01257 ENTR 

Record contents of Row 1 XXXXY 
VERB 21 NOUN 01 ENTR 

01257 ENTR 

XXXXY* ENTR 


Where Y* is obtained from Table H. 

E-Memory Load. 

Start tape reader. 

When tape reader stops enter the following on K-148: 

VERB 05 NOUN 01 ENTR 
02239 ENTR 

Verify CRT D6KY display the following: 


Row 1 
Row 2 
Row 3 


00033 

00000 

00000 
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6.3.9.10.3 Observe VERB 21 NOUN 01 flashing. On K-148 enter the following: 

+XXX. XX ENTR (Correct navigation azimuth ±0.5 deg) 

+28.516 ENTR (Correct test site latitude) 

Verify values in R1 and R2 are correct. 

6.3.9.10.4 Enter the following on K-148: 

VERB 33 ENTR 

6.3.9.10.5 In approximately 12 minutes VERB 06 NOUN 98 shall flash. 

From the CRT D6KY display record R2 [+NBDZ (position +00002)]. 

6.3.9.10.6 Enter the following onK-148: 

VERB 33 ENTR 


6.3.9.10.7 In approximately 6 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R1 and R2 [-X PIPA lg (Position +00002)]. 

Row 1 is whole part. Row 2 is fractional part. 

6.3.9.10.8 Enter the followii^ on K-148: 

VERB 33 . ENTR 


6.3.9.10.9 In approximately 67 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R2 [-NBDX + ADIAX (position +00002)3 • 


6.3.9.10.10 Enter the following on K-148: 


VERB 36 ENTR 

6.3.9.11 Position 3 Stable Member Matrix Load. 

6.3.9.11.1 Start tape reader. 


6.3.9.11.2 When tape reader stops enter the following on K-148: 

VERB 92 ENTR 

00001 ENTR 


6.3.9.11.3 Observe VERB 21 NOUN 01 flashii*. On K-148 enter the following: 

+XXX. XX ENTR (Correct navigation base azimuth *0.5 deg.) 
+28.516 ENTR (Correct test site latitude) 

• Verify values in R1 and R2 are correct. 
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6.3.9.11.4 Enter the following on K-148: 

VERB 33 ENTR 

6.3.9.11.5 In approximately 12 minutes, VERB 06 NOUN 98 shall flash. 

From the CRT, DSKY display, record R2 Q-NBDX (position 3)] . 

6.3.9.11.6 Enter the following on K-148: 

VERB 33 ENTR 

6.3.9.11.7 In approximately 6 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY, record R1 and R2 Q+Z PIPA lg (position +00003)]. 

Row 1 is whole part. Row 2 is fractional part. 

6.3.9.11.8 Enter the following on K-148: 

VERB 36 ENTR 

6.3.9.12 Position 4 Stable Member Matrix Load. 

6.3.9.12.1 Start tape reader. 

6.3.9.12.2 When tape reader stops enter the following on K-148* 

VERB 92 ENTR 

00001 ENTR 

6.3.9.12.3 Observe VERB 21 NOUN 01 flashii*. On K-148 enter the 
following: 

+XXX.XX ENTR (Correct navigation azimuth +0.5 deg.) 

+28.516 ENTR (Correct test site latitude) 

Verify values in R1 and R2 are correct. 

6.3.9.12.4 Enter the following on K-148: 

VERB 33 ENTR 

6.3.9.12.5 In approximately 12 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY, record R2 C+NBDY + ADSRAY (position +00004)] . 

6.3.9.12.6 Enter the following on K-148: 


VERB 33 


ENTR 
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6.3.9.12.8 


6.3.9.12.9 


6.3.9.12.10 


6.3.9.13 


6.3.9.13.1 


6.3.9.13.2 


6.3.9.13.3 


6.3.9.13.4 


6.3.9.13.5 


6.3.9.13.6 


6.3.9.13.7 


6.3.9.14 
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In approximately 6 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R1 and R2 Q-Z PIPA lg (position +00004)]. 

Row 1 is whole part. Row 2 is fractional part. 

AJ 

Enter the following on K-148: 

VERB 33 ENTR 

In approximately 67 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R2 C+NBDZ + ABIAZ (position +00004] . 

Enter the following on K-148: 

VERB 36 ENTR 

Position 5 Stable Member Matrix load. 

Start tape reader. 

When tape reader stops enter the following on K-148: 

VERB 92 ENTR 

00001 ENTR 

Observe VERB 21 NOUN 01 flashing on K-148 enter the following: 

+XXX. XX ENTR (Correct navigation azimuth +0.5 deg.) 

+28.516 ENTR (Correct test site latitude) 

Verify values in R1 and R2 are correct. 

Enter the following on K-148: 

VERB 33 ENTR 

The PROG alarm and GIMBAL LOCK lamps shall light. Press Error 
Reset. 

In approximately 5 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R1 and R2 Q+Y PIPA (position +00005)]. 

Enter the following on K-148: 

VERB 36 ENTR 

Position 6 Stable Member Matrix Load. 


6.3.9.14.1 


Start tape reader, 
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6.3.9.14.2 When tape reader stops enter the following on K-148: 

VERB 92 ENTR 

00001 ENTR 

6.3.9.14.3 Observe VERB 21 NOUN 01 flashing. On K-148 enter the follow!^ 

+XXX.XX ENTR (Correct navigation azimuth *0.5 deg.) 

+28.516 ENTR (Correct test site latitude) 

Verify values in R1 and R2 are correct. 

6.3.9.14.4 Enter the following on K-148: 

VERB 33 ENTR 

6.3.9.14.5 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error 
Reset. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R1 and R2 £-Y PIPA (position +00005)] . 

Enter the following on K-148: 

VERB 36 ENTR 

Position 7 Stable Member Matrix Load. 

Start tape reader. 

When tape reader stops enter the following on K-148: 

VERB 92 ENTR 

00001 ENTR 

6.3.9.15.3 Observe VERB 21 NOUN 01 flashii*. On K-148 enter the following: 

+XXX. XX ENTR (Correct navigation azimuth *0.5 deg.) 

+28.516 ENTR (Correct test site latitude ) 

Verify values in R1 and R2 are correct. 

6.3.9.15.4 Enter the following on K-148: 

VERB 33 ENTR 

6.3.9.15.5 In approximately 12 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R2 [+. 707 ADSRAX - NBDX (position +00007)] . 


6.3.9.14.6 

6.3.9.14.7 

6.3.9.15 

6.3.9.15.1 

6.3.9.15.2 
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6.3.9.15.6 


6.3.9.16 


6.3.9.16.1 

6.3.9.16.2 


6.3.9.16.3 


6.3.9.16.4 


6.3.9.16.5 


6.3.9.16.6 


6.3.9.17 


6.3.9.17.1 


6.3.9.17.2 


6.3.9.17.3 


On K-148 enter the following: 

VERB 36 ENTR 

Position 8 Stable Member Matrix Load. 

Start tape reader. 

When tape reader stops enter the following on K-148: 

VERB 92 ENTR 

00001 ENTR 

Observe VERB 21 NOUN 01 flashing. On K-148 enter the following: 

♦XXX. XX ENTR (Correct navigation azimuth ±0.5 deg.) 

♦28.516 ENTR (Correct test site latitude ) 

Verify values in R1 and R2 are correct. 

Enter the following on K-148: 

VERB 33 ENTR 

In approximately 12 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R2 [ -. 707 (NBDZ ♦ NBDY) +0.5 (ADSRAY ♦ AD6RAZ) 
♦0.5 (ADIAZ - ADIAY) (position 8)J. 

On K-148 enter die following: 

VERB 36 ENTR 

Position 9 Stable Member Matrix Load. 

Start tape reader. 

When tape reader stops enter the following on K-148: 

VERB 92 ENTR 

00001 ENTR 

Observe VERB 21 NOUN 01 flashing. On K-148 enter the following: 

♦XXX. XX ENTR (Correct navigation azimuth ±0.5 deg.) 

♦28.516 ENTR (Correct test site latitude ) 

Verify values in R1 and R2 are correct. 
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6.3.9.17.4 Enter the following on K-148: 

VERB 33 ENTR 

6.3.9.17.5 In approximately 12 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R2 £-NBDZ + . 707 ADSRAZ (position +00009)3 • 

6.3.9.17.6 On K-148 enter the following: 

VERB 36 ENTR 

6.3.9.18 Position 10 Stable Member Matrix Load. 

6.3.9.18.1 Start tape reader. 

6.3.9.18.2 When tape reader stops enter the following on K-148: 

VERB 92 ENTR 

00001 ENTR 

6.3.9.18.3 Observe VERB 21 NOUN 01 flashing. On K-148 enter the following: 

+XXX. XX ENTR (Correct navigation azimuth ±0.5 deg.) 

+28.516 ENTR (Correct test site latitude ) 

Verify values in R1 and R2 are correct. 

6.3.9.18.4 Enter the following on K-148: 

VERB 33 ENTR 

6.3.9.18.5 In approximately 12 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R2 Q.707 (NBDY - NBDX) +.5 (ADIAY - ADLAX) 

+.5 ADSRAX (position+00010)]. 

6.3.9.18.6 On K-148 enter the following: 

VERB 36 ENTR 



Addition 3: 

6.3.8 
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The following procedure replaces paragraph 6.3.8 when DANCE flight 
ropes are installed in the S/C. 

IRIG Scale Factor Test. 

Test will be run with E-Memory program. Program to be put on 
K-START tape. Procedure to be supplied when available. 



Addition 4: 
Addition 5: 

6.3.6 

6.3.6.1 

6.3.6.2 

6.3.6.2.1 

6.3.6.2.2 

6.3.6.2.3 

6.3.6.3 

6.3.6.3.1 

6.3.6.5.2 

6.3.6.3.3 

6.S.6.4 

6.3.6.4.1 

6.3.6.4.2 

6.3.6.4.5 

6.3.6.5 
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Delete section 6.3.14 Fine Alignment Test. 

The following procedure replaces paragraph 6.3.6 when DANCE ropes 
are installed in the S/C. 

NOTE: Manual DSKY entries during this test may result in a test abort. 
IMU Operational Test. 

Verify K-START tape F07L002-K105XX-00 LM G/N OPCHK is on 
K-START tape reader. 

E-Memory Program Load. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 and Row 2 indicate 
the same numbers. 

Repeat above two steps X times. 

Local g measurement. 

Start tape reader. 

In approximately 15 minutes VERB 06 NOUN 66 shall flash. 

From the CRT DSKY display read and record Row 1 and Row 2 (local 
gravity whole and fractional respectively). The value recorded shall bs 
between 975.0 and 985.9 cm/sec 2 . 

Horizontal earth rate measurement. 

Start tape reader. 

VERB 06 NOUN 66 shall flash. 

From the CRT DSKY display read and record R2 (horizontal component of 
earth rate acting on X, Y, and Z IRIG's). The values recorded shall be 
between 77882 and 97882. 


Enter the following on K-148: 


VERB 36 


ENTR 

VERB 41 

NOUN 20 

ENTR 

+00000 


ENTR 

+00000 


ENTR 

+00000 


ENTR 
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Addition 6: The following procedure should be used when DANCE flight ropes are 

installed in the S/C. 

6.3.12 Gimbal Friction Test. 

6.3.12.1 Inner Gimbal Friction Test. 

6.3.12.1.1 On K-148 enter the following sequences: 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

Walt 15 seconds 


VERB 41 NOUN 20 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 


6.3.12.1.2 On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (±00200). 

6.3.12.1.3 Set up Analog Recorder to monitor the following signals: 


MEASUREMENT NO, 

SIGNAL NAME 

a. GG 2110 

IG Torque Motor Current 

b. GG 2106 

IG Servo Error Total 

c. GG 2107 

IG Servo Error in Phase 

d. GG 2112 

IG lx Resolver Sine 

e. GG 2113 

IG lx Resolver Cosine 

f. GG 2220 

IG CDU Fine Error 

g. GG 1201 

IMU 28V 1% 800 CPS 

h. GG 2221 

IG CDU Coarse Error 
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6.3.12.1.4 


Set up Analog Recorder to monitor the followii^ signals: 


MEASUREMENT NO . 

a. GG 2300 

b. GG 2301 
o. GG 1520 


SIGNAL NAME 
PIPA TEMP 
1R1G TEMP 

+28 VDC LGC OPR BUS 


6.3.12.1.5 After 10 seconds has elapsed since step 6.3.12.1.1, enter the following 
into K-148: 

VERB 21 NOUN 01 ENTR 

02500 ENTR 

00000 ENTR 

6.3.12.1.6 Verify on CRT, DSKY display: 

VERB 21 NOUN 01 
R1 - 00000 
R3 - 02500 


6.3.12.1.7 On K-148 enter the following sequence: 


6.3.12.1.8 


6.3.12.1.9 


V 


NOUN 15 
00000 
37777 
37743 
00000 
00000 


ENTR 
ENTR 
ENTR 
ENTR 
ENTR 
ENTR (once) 


ENTR 

ENTR 

ENTR 

ENTR 


Start analog recorders using a chart speed of 10 mm/sec. 
(IG-360* TORQUE) 

On K-148 enter the following sequences: 

VERB 01 NOUN 01 ENTR 

01273 ENTR 

Records contents of Row 1 XXXXY 

VERB 21 NOUN 01 ENTR 

01273 ENTR 

XXXXY 1 ENTR 

Where Y 1 is obtained from Table n of section 6.3.9. 

VERB 42 ENTR 

VERB 33 ENTR 


6.3.12.1.10 Monitor analog recorder. When the IG Torque Motor Current signal 
(GG 2110) drops to a quiescent level (approximately 12 minutes), stop 
the recorders. 
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6.3.12.1.11 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

6.3.12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all indicate +000.00 (±002.00). 

6.3.12.1.13 After 10 seconds has elapsed since step 6.3.12.1.11 enter the following 
sequence into K-148; 

VERB 21 NOUN 01 ENTR 

02500 ENTR 

00000 ENTR 

6.3.12.1.14 Verify on CRT, DSKY display: 

VERB 21 NOUN 01 , 

R1 00000 

R3 02500 

6.3.12.1.15 On K-148 enter the following sequence: 

NOUN 15 ENTR 

00000 ENTR ENTR 

40000 ENTR ENTR 

40034 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR (once) 

6.3.12.1.16 Start analog recorders using a chart speed of 10 mm/sec 
(IG+360* TORQUE). 

6.3.12.1.17 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.1.18 Monitor analog recorder. When the IG Torque Motor Current signal 
(GG 2110) drops to a quiescent level (approximately 12 minutes), stop 
the recorders. 



6.3.12.2 
6.3.12.2. 


6.3.12.2.2 

6.3.12.2.3 


6.3.12.2.4 

6.3.12.2.5 

6.3.12.2.6 
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Outer Gimbal Friction Test. 


On K-148 enter the following sequence: 


VERB 40 NOUN 20 

VERB 41 NOUN 20 

+00000 
+00000 
+00000 


ENTR Walt 3 seconds 

ENTR 

ENTR 

ENTR 

ENTR 


On the CRT, verify CDU X, CDU Y, CDU Z indicate +000.00 (+002.00). 
Set up analog recorder to monitor the followii*: 


MEASUREMENT NO. 

a. GG 2167 

b. GG 2170 
o. GG 2166 

d. GG 2280 

e. GG 2172 

f. GG 2173 

g. GG 2281 


SIGNAL NAME 
OG Servo Error In Phase 
OG Torque Motor Current 
OG Servo Error Total 
OG CDU Fine Error 
OG IX Resolver Sine 
OG IX Resolver Cosine 
OG CDU Coarse Error 


After 10 seconds has elapsed since step 6.3.12.2.1 enter the following: 

VERB 21 NOUN 01 ENTR 

02500 ENTR 

37777 ENTR 


Verify on CRT, DSKY display: 

VERB 21 NOUN 01 

R1 37777 

R3 02500 

On K-148 enter the following sequence: 

NOUN 15 ENTR 

37743 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR (once) 
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6.3.12.2.7 Start analog recorders using a chart speed of 10 mm/sec. 

(OG-360* TORQUE) 

6.3.12.2.8 On K-148 enter the following sequence: 

VERB 42 ENTR 
VERB 33 ENTR 

6.3.12.2.9 Monitor analog recorder. When the OG Torque Motor Current signal 
(GG 2170) drops to a quiescent level (approximately 12 minutes) stop 
the recorders. 

6.3.12.2.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 . ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

6.3.12.2.11 On the CRT, verify CDU X, CDU Y, CDU Z indicates +000.00 (*002.00). 

6.3.12.2.12 After 10 seconds has elapsed since step 6.3.12.2.10, enter the following 
sequence into K-148: . 

VERB 21 NOUN 01 ENTR 

02500 ENTR 

40000 ENTR 

6.3.12.2.13 Verify on CRT, DSKY display: 

VERB 21 NOUN 01 

R1 40000 

R3 02500 

6.3.12.2.14 On K-148 enter the following sequence: 

NOUN 15 ENTR 

40034 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR (once) 


6.3.12.2.15 Start analog recorders using a chart speed of 10 mm/sec (OG +360* TORQUE). 
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6.3.12.2.16 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.2.17 Monitor analog recorder. When the OG Torque Motor Current signal 
(GG 2170) drops to a quiescent level (approximately 12 minutes) stop 
the recorders. 

6.3.12.3 Middle Gimbal Friction Test. 

6.3.12.3.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+06750 ENTR 

6.3.12.3.2 On the CRT, verify CDU X *+000.00+002.00, CDU Y ■ +000.00+002.00, 
and CDU Z * +067.50+002.00. 

6.3.12.3.3 Set up analog recorder to monitor the following: 

SIGNAL NAME 
MG Servo Error Total 
MG Servo Error In Phase 
MG Torque Motor Current 
MG IX Resolver Cosine 
MG CDU Fine Error 
MG IX Resolver Sine 
MG CDU Coarse Error 

6.3.12.3.4 After 10 seconds have elapsed since step 6.3.12.3.1, enter the following 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 

02500 ENTR 

00000 ENTR 

6.3.12.3.5 Verify on CRT, DSKY display: 

VERB 21 NOUN 01 
R1 - 00000 
R3* 02500 


MEASUREMENT NO . 

a. GG 2136 

b. GG 2137 

c. GG 2150 

d. GG 2143 

e. GG 2250 

f. GG 2142 

g. GG 2251 
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6.3.12.3.6 On K-148 enter tlle following sequence: 


NOUN 15 

ENTR 


00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

14000 

ENTR 

ENTR 

00000 

ENTR 

(once) 


Start analog recorders using a chart speed of 10 mm/sec. 
(MG-135* TORQUE) 


6.3.12.3.8 On K-148 enter die following sequence: 

VERB 42 ENTR 
VERB 33 ENTR 


6.3.12.3.9 Monitor analog recorder. When MG Torque Motor Current (GG 2140) 
drops to a quiescent level (approximately 6 minutes), stop the recorders. 

6.3.12.3.10 On K-148 enter the following sequence: 


VERB 40 NOUN 20 

VERB 41 NOUN 20 

+00000 ENTR 

+00000 ENTR 

-06750 ENTR 


ENTR Wait 3 seconds 
ENTR 


6.3.12.3.11 On the CRT, verify CDU X * +000.00+002.00, CDU Y ■ +000.00+002.00, 
and CDU Z - -067.50+002.00. 

6.3.12.3.12 After 10 seconds has elapsed since step 6.3.12.3.10, enter the followii^ 
sequence into K-148: 


VERB 21 NOUN 01 ENTR 

02500 ENTR 

00000 ENTR 

6.3.12.3.13 On the CRT, DSKY display verify: 

VERB 21 NOUN 01 

R1 - 00000 

R3 - 02500 
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6.3.12.3.14 


6.3, 

6.3. 


12.3.15 

12.3.16 


6.3.12.3.17 


6.3.12.3.18 


6.3, 

6.3, 

6.3. 


12.4 

12.4.1 

12.4.2 


6.3.12.4.3 


6.3.14.4.4 


On K-148 

enter the following seqi 

NOUN 15 

ENTR 


00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

63777 

ENTR 

ENTR 

77777 

ENTR 

(once) 


Start analog recorders using a chart speed of 10 mm/sec. 
(MG+135* TORQUE) 

On K-148 enter the following sequence: 


VERB 42 
VERB 33 


ENTR 

ENTR 


Monitor analog recorder. When the MG Torque Motor Current signal 
(GG 2140) drops to a quiescent level (approximately 6 minutes) stop the 
recorders. 

On K-148 enter the following sequence: 

ENTR 


VERB 41 
+00000 
+00000 
+00000 


NOUN 20 
ENTR 
ENTR 
ENTR 


Wait 15 seconds 
VERB 36 ENTR 

Test Analysis 

Remove the strip charts from analog recorders. 

Examine each trace careftilly to detect any sharp discontinuities of the 
traces. Disregard all transients less than 0.5 second (5 mm) on any 
Tor^ie Motor Current signal. Disregard all transients less than 0.2 
second (2 mm) on any CDU Fine Error signal. 

No Torque Motor Current signal on (GG 2140, GG 2170, GG 2110) 
shall exceed (0.125) amp. Sensitivity on recorder is 20 ma/division 
for GG 2110, GG 2140 and 36 ma/division for GG 2170. 

No CDU Fine Error on (GG 2220, GG 2280, GG 2250) shall ever exceed 
(. 070) volts. Sensitivity on recorder is 30 mv/division. 
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6.3.12.4.5 

CDU Coarse Error (GG 2221, GG 2281, GG 2251) shall not exceed 
.680 volts. 

Addition 7: 

Replace section 6.2.4 with the following procedure when DANCE flight 
ropes are installed in the S/C. 

6.2.4 

General Turn-On Procedure. 

6.2.4.1 

This step shall be effective only after having completed the initial 
turn-on procedures. 

6.2.4.2 

Proper coolant flow shall be verified. 

6.2.4.3 

Depress +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 
11 to supply IMU STANDBY power. Record Time. 

6.2.4.4 

Depress +28 VDC LCC OPERATE circuit breaker on LEM Cabin Panel 
11 to supply LGC Operate Power. The Restart lamp may come on; if it 
does press RSET on the DSKY. 

6.2.4.6 

On K-148 enter the following sequence: 


Press ERROR RESET 

VERB 36 ENTR (fresh start) 

VERB 57 ENTR 

00015 ENTR 

6.2.4.7 

On the CRT, verify that the 3.2KC 28V Supply indicates between 28.04 
and 29.16 VRMS (GG 1331). 

6.2.4.8 

CAUTION: LGC OPERATE and IMU STANDBY power must have been 


applied a minimum of two hours before energizing the IMU 
OPERATE circuit breaker in step 6.2.4.14 unless all of 
the following-conditions are met: 


1. The G&N System has previously been in Standby Mode at 
least two hours and subsequently been in Operate Mode, 
AND 

2. The gimbals were placed in a parked position prior to shut¬ 
down, AND 

3. The shutdown period did not exceed 5 days, AND 

4. The Spacecraft or IMU have not been moved in any way 
during the shutdown period. 


THEN: 


The two-hour Standby Mode operation requirement is 
reduced to 15 minutes. 
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0.2.4.9 The G&N System is defined as being in Standby Mode when LGC 

Operate and IMU Standby power is applied and IMU Operate power is 
off. The inertial components shall have suspension power in 
Standby Mode. 

6.2.4.10 The G&N System is defined as being in Operate Mode when LGC 
OPERATE, IMU STANDBY and EMU OPERATE POWER is applied to 
the System. 

6.2.4.11 Set up analog recorder to monitor the following signals: 

SIGNAL NO. SIGNAL NAME 

a. GG 2136 MG Servo Error Total 

b. GG 2106 IG Servo Error Total 

c. GG 2160 • OG Servo Error Total 

d. GG 2112 IG IX Resolver Sine 

e. GG 2172 OG IX Resolver Sine 

f. GG 2142 MG IX Resolver Sine 

g. GG 1201 IMU 28V 1% 800 CPS 

W 

Start the analog recorder at a chart speed of 5 mm/sec. 

Start the event recorder at a chart speed of 1. mm/sec. 

6.2.4.13 On CRT, monitor +J20 VDC PIPA SUPPLY (GG 1040) and IMU Gimbal 

angles. Record time. If 15 minutes have elapsed since performing 
paragraph 6.2.4.3 proceed to the next paragraph. 

0.2.4.14 Press in +28VDC IMU OPERATE circuit breaker on LEM Cabin 

Panel 11. Record time. 

6.2.4.15 Verify on the analog recorder that the oscillations of the resolver sine 
signals (GG 2112, GG 2172, and GG 2142) are not sustained and that the 
signals damp out within 15 seconds. If this condition is not attained, 
remove IMU OPERATE power immediately. 

6.2.4.16 On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 
90 ± 10 seconds after step 6.2.4.14 is Initiated. Verify that this 
voltage is between 114 and 126 after 100 seconds from step 6.2.4.14. 

6.2.4.17 Verify absence of LGC WARNING, ISS WARNING, and PGNCS CAUTION 
lights in the LEM cabin. 

6.2.4.18 On the CRT, verify all IMU Gimbal angles between 358 and 002. 




6.2.4.19 

6.2.4.20 

6.2.4.21 

Addition 8: 


APOLLO G&N Specification 
ND1002349 REV D 


-125- 


On K-148 

enter the following sequence: 

VERB 41 

NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

On the CRT, scan the power supply voltages to verify their normal 

operation. 

(No indications flashing.) 


After all the tests of 6.3 In Figure 1 have been completed, the 
General Turn-On Procedure (6.2.4) and IMU Operational Test (6.3.6) 
shall be completed before re-running any test. Otherwise the testing 
sequence shall continue in accordance with Figure 2. 

Replace Figures 1 and 2 with the following Figures 1 and 2 when DANCE 
flight ropes are installed in the S/C. 


See Attachment 
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Delete the following sections or paragraphs when DANCE flight 
ropes are installed in the S/C. 


a. Paragraphs 6.3.1.5.1.1 and 6.3.1.5.1.2. 

b. Section 6.3.1.5.5 

c. Delete "NOTE" after 6.3.3. 

Add new paragraph 5.6.1.3 when DANCE flight ropes are installed 
in the S/C. 

5.6.1.3 The DANCE program does not automatically display 

computer error codes when a PROG alarm occurs. If 
error code is desired enter the following on K-148: 

VERB 05 NOUN 09 ENTR 

Error code will appear in Rl. 

Address if failure +1 appears in R2. 

Number of fails appears in R3. 

Substitute this paragraph for paragraph 6.2.2.4.1 when DANCE flight 
ropes are installed in the S/C. 

6.2.2.4.1 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 
00760 ENTR 

00000 ENTR 

Verify that NO ATT and GIMBAL LOCK lamp indications 
are OFF. 
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1 . INTRODUCTION 


1.1 


1.2 


2 . 


2.1 


3 . 


3-1 


The individual Spacecraft (SC) installed Guidance and Navigation (G&N) System 
to be checked out per the process specification shall consist of one of each 
of the following major assemblies. Refer to drawing 6015000 for specific 
system dash numbers and effectivities. 

Assembly Name 

Part Number 

1 - Apollo Guidance Computer Group 

6003001-XXX 

1 - Inertial Me as. Unit 4 Pulse Torque Assembly 

60070OI-XXX 

1 - Coupling Data Unit 

2007222 -XXX 

1 - Power and Servo Assembly 

6007200-xxx 

1 - Computer Control 4 Reticle Dimmer Assembly 

6014512-XXX 

1 - GUI Interconnect Harness Assembly (LEM) 

6014515-XXX 

1 - Signal Conditioner Assembly r 

6070010 -XXX 

1 - Navigation Base Assembly (lEM) ' 

6899950-XXX 

1 - Alignment Optical Telescope (Lai) 

6011000-XXX 

The G&N System herein shall be identified by Part #6015000 

. The computer 


contains the BURST 120 program flight ropes In the core rope memory. 

SCOPE 


This specification outlines the checkout requirements for G&N System 
installed in a LEM Vehicle.. Addendum to this specification will cower any 
special checkout requirements associated with individual vehicles, 
G&N Systems and Computer Flight Programs. 

APPLICABLE DOCUMENTS 


Document Number 
LIS-^4o-10001 
LID-3^0-10000 
LID-340-10010 
LID-280-10004 
LID-390-10001 
LID-540-10001 


Subject 

LQ4-PGNS Functional Interface 

ICD-PGNS (LGC-CDU-PSA and Sig. Cond.) Instl. 

ICD-LEM DSKY Installation 
ICD-IMU-AOT-NVB-PTA Installation 
ICD-LEM Wiring Electrical Interface for PGNS 
ICD-LEM-PGNS Functional Interface Flow Diagram 


f 

1 


J 
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5. 6 .1.2 Failure to be within the maximum values of Dj, I> 2 , and D 3 after the retest 
sequenoe of 5. 6 , 1.1 shall constitute a failure of the assembly. 

5.6.2 Failure of tbs GAN System to pass any examination er test specified herein shall 
tentatively classify the GAN system as non-conforming. Normal test sequence 
may be continued upon determination of the cause of the nonconformance or at 
the discretion of the GAN contractor test team if it is determined that such 
action is not detrimental te the GAN System or other interfacing subsystems. 

All nonconformances shall be Investigated and cleared by waivers (F.N.N), 
correction of specification, or hardware replacement and retest. The suspected 
malfunctioned hardware shall be removed and returned to the laboratory where 
the malfunction shall be verified. Only after malfunction verification shall a 
flight certified replaceable element be Installed In the GAN 8 ystem. 

5.7 ReteSt snhoa quest to replans meat of a malftmctkmad assfanHly With that .. 

ei a flight oerttfted assembly Miall he at the dlsonetien ef JIA1A Engineering. 
Table I hen be used as a guide to deSarmihe general rdtest requirements. 
la all retest .pro oedare, the test dequeues at Figure 2 shall* be. adhered . 


5 .8 It is assumed that the Test Conductor has a working knowledge of the 
test equipment used; therefore, this procedure contains only the steps 
pertaining directly to the GAN components. If any questions arise 
concerning the test equipment, the Test Conductor should refer to the 
respective operational manuals. 

6 .9 Spacecraft systems other than the GAN System may be operating on a 
noninterfering basis while Individual system checkout of the GAN is being 
conducted. 

5.10 Data Retrlval 

5.10.1 All data concerning the checkout and operation of the GIN System as 
monitored via ACE, shall be recorded on the data sheets associated ’ 
with their corresponding test. Out of tolerance readings shall be 
recorded and flagged by appropriate signals. 

5.10.2 During GAN System testing, all Interleaved data. Uplink Command File and 
Downlink Data File shall be maintained (recorders ON). All A/B PCM data, 
that is not made available to the ACE displays shall be verified by requesting a 
time history data strip out of said data for the time period when the test was 
performed. 

5.11 . General Operating Characteristics 

5.11.1 The D 6 KY "NO ATT" lamp illuminates any time the system is in the Coarse 

Align Mode. 
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TABLE 5 


0.0. s 

PARAMETER 

PERFORM 

POSITIONS 

PARAMETERS TO BE REQUALIFIED 

NBDY 

1 

NBDY 

NBDZ 

2 

NBDZ 

NBDX 

3 

NBDX 

AD8RAY 

1 and 4 

ADSRAY, NBDY 

AD6RAZ 

2 and 9 

ADSRAZ, NBDZ' 

AD8RAX 

3 and 7 

AD8RAX, NBDX 

ADIAY 

mm 

NBDY, NBDX, ADIAX, ADSRAX, 
ADIAY, 

ADIAZ 

2 thru 4 

NBDZ, NBDX, ADIAZ 

AD1AX 

1 thru 3 

NBDX, ADIA*, NBDY, 

X PIPA Bias or S. F. 

1 thru 2 

X PIPA BIAS, X PIPA , . !; - 

8.F. 

Y PIPA Bias or 8. F. 

Sand* 

Y PIPA BIAS 

Y PIPA 8. F. 


Z PIPA Bias orS.P. 


3 and 4 


Z PIPA Bias, ' 
Z PIPA S. F. 
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6.2.1 Emergency Shutdown Procedure 

CAUTION 

In the event of any malfunction which might damage the GAN System before the 
normal shutdown procedure in 6.2.2 can be performed, power shall be removed 
from the GAN System as soon as possible. If at all possible, without creating 
any delay, IMU Operate Power should be removed first. 

6.2.2 Normal Shutdown Procedure 

6.2.2.1 The normal shutdown of a GAN System shall include parking the gimbals prior 

to removing IMU Operate Power. This is accomplished in the following procedure. 

6.2.2.2 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+09000 ENTR 


6.2.2.3 On the CRT, verify the following platform angles are displayed: 


6.2.2.4 


IG is between 358 and 002 • . _ 

MG is between 088 and 092 
OG is between 358 and 002 
Verify Gimbal Lock Lamp is lighted. 

Pull out +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11 to remove 
IMU OPERATE power. 


6.2.2.4.1 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 

00034 . ENTR 

00000 ENTR 

Verify GIMBAL LOCK light and the PGNS CAUTION light OFF. 

VERB 21 NOUN 01 ENTR 

00326 . ENTR 

40000 . , ENTR ,. 

Verify NO ATTOFF ( 4 ^ . 

6.2.2.5 Pull out +28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to 
remove LGC OPERATE power. 


6.2.2.6 

6.2.3 
6.2.3.1 


Pull out +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to 
remove IMU STANDBY power. 

Initial Turn-On Procedure 

Deleted. - •* v- , : 


6.2.3.2 The initial power turn-on sequence shall be in the order specified in the test 
procedures (6.3) observing all cautions and delays as specified. 


'A 
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6.2.4 General Turn-On Procedure 


6.2.4.1 Thia step shall be effective only after having completed the initial turn-on 
procedures. . 

6.2.4.2 Proper coolant flow shall be verified. 

6.2.4.3 Depress +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to 
supply IMU STANDBY power. Record time. 

6.2.4.4 Depress +28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to 
supply LGC Operate Power. The Restart lamp may come on; if it does press 
RSET on the DSKY. 


6.2.4.6 If the COMP ACTY lamp on the DSKY is not lit enter the following on K-148. 
If It is lit proceed to the next step. 

VERB 21 NOUN 01 ENTR 

00377 ENTR (SMRTFLG) 

37777 ENTR 

Verify COMP ACTY lamp is lit. 

6.2.4.8 On K-148 enter the following sequence: 

Press ERROR RESET 

VERB 36 ENTR 

VERB 21 NOUN 27 ENTR 

77777 ENTR (LGC Self Check) 

6.2.4.9 Verify that PROG caution lamp does not come on for the next 5 minutes. 
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6.2.4.10 


d.2.4.11 


6.2.4.12 


6.2.4.13 


6.2.4.14 


6.2.4.1$ 


CAUTIOI : IOC OPERATE and DCI STAHEBY power aust hart been applied 

a alnlaua of two houre before energizing the INU OPERATE 
circuit breaker in step 6.2.4.16 unless all of the following 
conditions are net: 

IF: 1. The GO Systea has previously been in Standby Mode at least 

two hours and subsequently been in Operate Node, AID 

2. The ginfcals were placed in a parked position prior to 
shutdown, AID 

3* Tbs shutdown period did not exceed 5 days, AID 

4. The Spacecraft or DU have not been aoved in any way during 
the shutdown period. 

TIB: The two-hour Standby Node operation requlreaent is reduced 

to 15 ainutes. 


The Oil Systea is defined as being in Standby Node when LOC Operate 
and INU Standby power is applied and INU Operate power is off. The 
inertial components shall have suspension power in Standby Node. 

The 041V Systea is defined as beii* in Operate Node when IOC OPERATE, 
Di) STAIEBY and DU OPERATE NWi is applied to the systea. 


Set 

up analog recorder to aonltor the 

following signals: 

Signal lo. 


Signal Ease 


00 2136 

m 

Servo Error Tbtal 


00 2106 

10 

Servo Error Total 


00 2166 

00 

Servo Error Tbtal 


00 2112 

10 

IX Resolver Sine 


00 2172 

00 

IX Resolver Sins 


00 2142 

m 

IX Resolver 81ne 


00 1201 

INU 26? If 800 CPS 


Delated*.' • Kg re: K. ^ —v 5 . -r 

On CRT, aoaitor *120 VDC PIPA SUPPLY (OG 104o) and INU Oiabal angles. 
Record tine. If 15 ainutes have elapsed sinesperforaing paragraph 
6.2.4.3 pr o c e e d to the next paragraph. 


6.2.4.16 


Press in ♦20YDC DO OPERATE circuit breaker on tm Cabin Panel 11, 
Record tins. 





6.2.6 

6.3 

6.3.1 

6.3.1.1 


6.3*1.2 


6.3.1.3 
6.3:i.3.i 
6.3.1.3.2 
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A warmxp period of at leant one hour in Operate Mode la required 
prior to performing an/ test In which gyro or acoe lero—tor paraeatern 
are measured, and at least 15 nlnutes prior to an/ test in which 
precision amplitude and frequency power supply checks are nade. 

Vest Procedures 

Standby Power On Tssts 

The Portable Tenperature Controller, Model to. 400-31058 shall be 
supplylnc inertial component heater power to the Oil Systen through 
connector 5&J1 (P230). If a Lara or fall indications are present on 
the PTC, they shall be cleared by depressing the SYSTEM RISKT push¬ 
button on the FTC. 

The following awi tah e w and/or elrouil breakers shall be closed to en e r gi se the 
Indicated bases. On Panel § rotate ANUN/NUM dimmer to minimum disaernable 
brightness.On Panel 6 set the LIGHTING OVERRIDE switch to OFF. „ 


LOCATION 

NOMENCLATURE 

IDENTIFICATION 

Panel 14 

BAT 5 NORMAL FIND 

. 4810 

Panel 14 

BAT 6 NORMAL FEED 

4sn 

Panel 16 

X LUNAR BUB TIB 

4CB5 

Panel 16 

BAT 1-4-6 FEND TIE 

4CB1T 

Panel 16 

BAT 2-3-5 FEED TIE 

4CB25 

Panel 16 

ASC BCA 

4CB14 

Panel 16 

ASC BCA OONT. 

5CB7 

Panel 16 

DC BUB BOLT 

4CB21 

Panel 16 

msp. 

4cbi6 

Panel 11 

X LUNAR BUB TIE 

4CB4 

Panel 11 

BAT 1-4-6 FEED TIE 

4CBl8 

Panel 11 

BAT 2-3-5 FEED Til 

4CB26 

Panel 11 

ASC BCA 

4CB15 

Panel 11 

ASC BCA OONT. 

4CB6 

Panel 11 

DC BUS BOLT 

4CB22 

Panel 16 

INV. NO. 2 

4CB13 

Panel 14 

AC IVF to INV 2 Position 

4si4 

Panel 11 

AC BUS FEED TIE 

4CB24 

Panel 11 

AC BUS BOLT 

4CB27 

Panel 11 

LTG A NUN/DOCK COMP 

4CB146 

P***ll* b 

LTG ANUN/DOCK COMP 

4CB146 


IMU Standby Power Turn On 

Deleted. J r - : 

Press In +28 BDC Dil STANDBY circuit breaker on UM Cabin Panel 11. 
Record tine. 

Bbrify on the Event Recorder that +26 YDC DiJ STANDBY power discrete 
(00 1513) is on. On CRT +2dV IMU STANDBY Bus (GO 1510) shall indicate 
between 24.5 and 33.5 


6.3.1.3.3 
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6.3.1.3.4 The P1PA TEMP, displayed on CRT, shall be monitored periodically one hour 
to ensure that the PIPA Temperature Control circuitry is operating to maintain 
a temperature of 130±5.0 Deg. F. (GG 2300). One hour after performing step 
6.3.1.3.2 record PIPA TEMP. The PIPA Temperature shall be 130.8* ±1.6* F. 
The IRIG temperature shall be within 3.0* F of the PIPA Temperature. 


6.3.1.4 Computer Power Turn On 

6.3.1.4.1 Press in +28VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11. 

Restart light may be on, verify LGC Warning OFF and PGNS CAUTION ON. 

6. $. 1.4.2 On CRT, +28V LGC Operate Bus (GG 1520) shall indicate between 23.5 and 

32.5. Verify on event recorder that +28V LGC OP (GG 1523X) discrete is on. 
Using D6KY, enter VERB 36 ENTR then press RSET. All computer alarms 
shall clear. 


6.3.1.4.3 On CRT, the +14VDC LGC SUPPLY (GG 1020) shall indicate between 13.6 and 

14.4 VDC. Record this value. 


6.3.1.4.4 On CRT the 28V 3200 CPS SUPPLY (GG 1331) shall indicate between a 28.04 and 
29.16 VRMS. Record this value. 


6.3.1.5 LGC Operational Tests 

6.3.1.5.1 DSKY Check 

6.3.1.5.1.1 Enter the following In K-148: 

Press Error Reset 

VERB 21 NOUN 01 ENTR 

00377 ENTR (SMRTFLG) 

37777 ENTR 

Verify COMP ACTY lamp is lit 

VERB 21 NOUN 27 ENTR 

00011 ENTR 


6.3.1.5.1.2 Ail the electroluminescent elements (PROG, VERB, NOUN and Row 1, Row 2, 

Row 3) shall display the decimal number nine (9). Including the 9's, the following 
shall be displayed for approximately 5 seconds. 


a. 

b. 

c. 

d. 

e. 

f. 
g- 

h. 

i. 

J. 

k. 

l . 
m 


9's 

8's 

7*s 

6’s 

5's 

4*s 

3*s 

2's 

l's 

0/s 

Minus signs in ROW 1, ROW 2, ROW 3 
VERB-NOUN Flashing 
COMP ACTY 


) 


On concurrently for 5 seconds 
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o. 

P» 

q* 


Pine eigne In ROW 1, ROW S v ROW 
VERB-NOUN FUelilng 
COMP ACTY 


5 


On concurrently for 5 eeconde 


6.3.1.3.1.3 The D6KY puehbuttone ehell be checked by entering: 

VERB 25 NOUN 01 ENTR 
03375 ENTR 
♦00123 ENTR 
-00466 ENTR 

-00789 DO NOT preee ENTR 

The D6KY ehell dlepUy 4-00123 in Row 1, -00456, in Row 2, end -00789 in Row 3. 
Preee CLR pushbutton three ttmee on D6KY. Observe that Row 1, Row 2 end Row 
3 ere bUnk. 

8.3.1.5.2 Lamp Teat 

8.3.1.5.2.1 Inttlate the Lamp Teet by entering in the D6KY: 

VERB 35 ENTR 


8 . 3.1.5.2.2 The following D6KY diepleye ehell illuminate for approximately 5 eeconde. 


a. UPLINK ACTY 

b. NO ATT 

c. 8TBY 

d. KEY REL flaehlng 

e. TEMP 

f. GIMBAL LOCK 

g. PROG > 

h. RESTART 
L TRACKER 

J. OPR ERROR Flaehlng 

k. VERB-NOUN FUehlng 

l. Plue 88888 in Row 1 Row 2 and 3^ 


On currently for approximately 5 eeconde. 


On CAUTION/ WARNING panel, the following diepleye ehell illuminate, then extinguish. 
LGC 


PGNS 

8's remain in the VERB NOUN display. 

♦8*s remain in DSKY row 1, 2 and 3 display 

6.3.1.5.3 Uplink Check 

8.3.1.5.3.1 On K-START 148, set LOAD/INHIBIT switch to LOAD, set TAPE/KEY switch 
to KEY, then enter the following: 


ERROR RESET 

VERB 25 NOUN 01 ENTR 

03375 ENTR 

♦01234 ENTR 

-56789 ENTR 

♦00000 ENTR 
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6 .3.1.5.3.2 Verify the following in displayed on the DSKY 

VERB 23 NOUN 01 
R1 ♦ 01234 
R2 - 56789 
R3 *♦* 00000 

6.3.1.5.4 Downlink Check 

6.3.1.5.4.1 On CRT, DSKY display verify the following is displayed: 

VERB 23 NOUN 01 
R1 + 01234 
R2 - 56789 
R3 ♦ 00000 

6.3.1.5.5 LQC Self-Check 

6.3.1.5.5.1 Ob K-148 enter the following sequence to initiate the LGC Self-Check: 


VERB 36 

ENTR 


VERB 21 

NOUN 27 

ENTR 

77TT7 


ENTR 

VERB IS 

NOUN 01 

ENTR 

01366 


ENTR 


6.3.1.5.5.2 On the CRT verify that DSKY R 1 does not display 01102. If a mal¬ 
function occurs, the following is displayed: 

R1 61102 

R8 FAILREO+1 i 3 

* R3 FAIL REQ+3 

6 .3.1.5.5.3 When R2 * 00002, stop the LGC Self Check by entering the foliowli* in K-148: 

VERB 34 ENTR 

VERB 21 Noun 27 ENTR 

00000 ENTR 

6.3.1.5.6 LGC Standby Check 

6.3.1.5.6.1 On K-148 enter the following** 


VERB 60 


ENTR 
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6.3.1. 5.6.2 

6.3.1.5.6.3 

6.3.1.5.6.4 

6.3.1.5.6.5 

6.3.1.5.6.6 

6.3.1.5.6.7 

6.3.1.5.T 

6.3.1, 5.7.1 

6.3.1.5.7.2 

6.3.2 

6.3.2.1 

6.3.2.1.1 


On DSKY depress STBY pushbutton for approximately 3 seconds. 

Verify STBY status indicator lamp Is ON. 

On the CRT, verify the 3.2 KC 28V Supply (CG 1331) Is between 28.04 
and 29.16V RMS. 

On DSKY depress STBY pushbutton for approximately 3 seconds to return 
to LGC OPERATE mode. 

Verify STBY status indicator lamp Is OFF. 

RESTART light may be ON, Verify LGC WARNING OFF and PGNCS CAUTION ON. 

On K-148 enter the followii^: 

VERB 61 ENTR 

Standby/Proceed Check 

On K-148 enter the following: 

VERB 11 NOUN 10 ENTR 

00032 ENTR 

On the DSKY press and hold the STBY pushbutton. Verify Row 1 of the DSKY 
displays 57777. 

Alarms and Interrupts Test 

Parity Fall Test 

On K-148 enter the following sequence: 

VERB 21 NOUN 02 ENTR 

03377 * ENTR 

33777 ENTR 
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6.3.2.4 Nightwatchman Test 

6.3.2.4.1 On K-148 enter the following sequence 

VERB 24 NOUN 01 ENTR 

03377 ENTR 
30001 ENTR 
03377 ENTR 

VERB 26 NOUN 26 ENTR 

03400 ENTR 

01777 ENTR 

00006 ENTR 

VERB 30 ENTR 


6.3.2.4.2 Verify RESTART, and PGNCS CAUTION lamps are ON. 

6.3.2.4.3 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All 
alarms shall clear.. 


6.3.3 IMU OPERATE POWER ON TESTS 


CAUTION 

Prior to application of IMU OPERATE power in step 6.3.3.1.4, LGC OPERATE 
and IMU STANDBY power must have been applied to the G&N System continuously 
for a minimum of two hours. The only exception is when the requirements of 
step 6.2.4.10 are met and this does not apply for the initial application of IMU 
OPERATE power. 
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6.3.4 
6.3.4.X 

6.3.4.2 

$. 3.4.3 

6.3.4.4 

6.3.4.5 

6.3.4.6 

6.3.4.7 

6.3.5 

6.3.5.1 

: . A , S. 'i 

6.3.5.2 

6.3.5.3 


Temperature Control Verification 

Alter IMU OPERATE turn-on, periodically check tke MPA TEMP for tke next 
15 minutea. The MPA TEMP shall be within 0.5* of the MPA TEMP measured 
In 6.3.1.3.4. 15 minutes after IMU OPERATE turn on the PISA temperature 
shall be within 0.5* F of its stabilised value. 

When 30 minutes have elapsed from the time of IMU OPERATE power turn-on 
record IRIG TEMP (GG 2301). The IRIG TEMP shall be within 0.5* of Its stabilized 
value. 

When 1 hour has elapsed from the time of IMU OPERATE power turn-on, 
monitor PIPA TEMP (GG 2300) and IRIG TEMP (GG 2301) on the CRT. 

Monitor and record temperature readings every 5 minutes for 30 minutes. 

Verify that each readii^ does not deviate from the average value of each 
signal by more than 0.1*F. 

The PIPA Temp stadl be 130.5 (±1.5)*F. The IRIG TEMP shall be 135 (±2.5* )F. 

The PIPA TEMP recorded in step 6.3.4.4 shall be within 1.0*F of the temperature 
recorded in steps 6.3.1.3.4 and within 0.5*F of the PIPA TEMP recorded in 
6.3.4.1. 

The IRIG TEMP recorded in step 6.3.4.4 shall be within 0.5*F of the 
temperature recorded in atop 6.3.4.2. 

Verify on the event reoorder that IMU Blower Current (GG 2303) and IMU 
Heater Current (GG 2302) On discretes have been present for the last hour 
(discretes may eyois off).. ^ ^ 

PGNC8 Power Supply Tests 

From the CRT r confirm power supply voltages (or temperatures) are as 
specified and record values observed. 

The PIPA Calibration Module Temperature (GG 6020) shall be between +45 
and +90 DEG F. 

The PSA Temperature (GG 6021) shall be between +60 and +110 DEG F. 
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6*3.5.4 The LGC Temperature (GG 4300) shall be between 445 and <*>130 DEG. F. 

6.3.5.5 The 428 VDC IMU OPERATE BUS (GG 1500) shall be between 24.5 and 33.5 VDC. 

6.3.5.6 The 428 VDC D«U STANDBY BUS (GG 1510) shall be between 24.5 and 33.5 VDC. 

6.3.5.7 The 428 VDC LGC OPERATE BUS (GG 1520) shall be between 23.5 and 32.5 VDC. 

6.3.5.8 The 4120 VDC P1PA Supply (GG 1040) ehall be between 114 and 126 VDC. 

6.3.5.9 The -28 VDC Supply (GG 1100) shall be between -21.6 and -33.5 VDC. 

6.3.5.10 The 44 VDC CDU Supply (GG 1070) shall be between 3.8 and 4.2 VDC. 

6.3.5.11 The IMU 28V 800 CPS 1 pet Supply (GG 1201) shall be between 27.44 and 
28.56 VRMS. 

6.3.5.12 The IMU 28V 800 CPS 6 yd 90 PH Supply (GG 1202) shall be between 26.6 and 
29.4 VRMS. 

6.3.5.13 The IMU 28V 800 CPS 5 pet 0 PH Supply (GG 1203) shall be between 25.9 and 
30.1 VRMS. 


6.3.5.14 The 3.2 KC 28V Supply (GG 1331) shall be between 28.04 and 29.16 VRMS. 

6.3.5.15 The 2.5 VDC T/M Bias (GG 1110) shall be between 2.4 and 2.6 VDC. 

6.3.5.16 The 414 VDC LGC Supply (GG 1020) shall be between 13.6 and 14.4 VDC. 


6.3.5.17 The 44 VDC LGC Supply (GG 1030) shall be between 3.8 and 4.2 VDC. 


6.3.6.18 The phase difference between the 3.2 KC supply and LGC sync shall be 
0*10" (NG 1336). 

6 . 3 . 6.19 Bsecrd 8m notes levels of the following signals displayed on the CRT. 


UsmNg^ MgggeefntS^ : Signal 


a. NG 1021 

hi< 01 N< 49GU03 
NG 1071 


14 VDC LGC Noise RMS 
4 VDC LGC Noise RMS 
4 VDC CDU Noise RMS 


Requirement 
<0.4 VRMS 
<9.4 VRMS 
<1.0 VRMS 


dr i . IT 1 SVG 1501, 1 L 28 VDG IMU Operate Noise RMS . <1.0 VRMS 

e. NG 1511 28 VDC IMU Standby Noise RMS <1.0 VRMS 

f. NG 1521 28 VDC LGC Operate Noise RMS <2.0 VRMS 
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6.3.5.20 The noiae peaks of the following signals are demonstrated on the event light 

when the peaks have a rise time between 2 and 50 psec and the peak voltage exceeds 
5 volts. 


ff.3.5.21 


6.3.6 


6 . 3 . 6.1 


6.3.6.2 


6.3.6.3 


6.3.6.4 


6.3.6.5 


6.3.6.6 


6.3.6.7 


Item No. Measurement No. 

a. NG 1022 

b. NG 1032 

c. NG 1072 

d. NG 1502 

e. NG 1522 


Signal 

14 VDC LGC Noise Peak 
4 VDC LGC Noise Peak 
4 VDC CDU Noise Peak 
28 VDC IMU Operate Noise Peak 
28 VDC LGC Operate Peak 


The noise peaks of the following signals are demonstrated on the event light when the 
peaks have arise time of between 2 and 50 psec and the peak voltage exceeds 10 volts. 

a. - NO 1512 28 VDC IMU Stand)? Peak. 

IMU OPERATIONAL TEST 


On K-146 eater the following: 


VERB 01 NOUN 16 ENTR 
00003 ENTR 

Record CRT D6KY Row 1 indication AAAAA and the time of day. 


On K-148 miter the following: ' 

VERB 21 NOUN 01 ENTR . 

03377 ENTR 
AAAAA ENTR 

VERB 06 NOUN 02 ENTR 

03377 ENTR 

Record CRT D6KY Row 1 indication as ±BBBBB 


Perform the following calculations: 

BBBBB x 5.12 

*•« $600 " cccc * c (Contents (hrs) of high order scalar register) 

b. 23.3 - CCCC.C - DDDD.D hours 

e. DDDD. D + time of day recorded in 6. 3.6.1 ■ time of day at which high 
order scalar register prill overflow. 

If time of day is within 12 minutes of that calculated in 6.3.6.3.C when about 
to perform any of the following paragraphs, wait until that time calculated in 
6.3.6. 3.c has passed and proceed. 

In K-148 enter the following sequence: 

VERB 57 ENTR 
00004 ENTR 


Wait 200 seconds, then verify on the CRT, that the X, Y and Z PIPA SG Output 
signals all indicate 0.0*2.5 Volts but not 0. 

Approximately 12 minutes after performing step 6.3.6.1, VERB 06 NOUN 66 
shall flash. 
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6.3*7*2 

6.3.7.2.1 

6.3.7.2.2 

6.3*7.2*3 

6.3.7.3 

6.3.7.3.1 

6.3.7.3.2 

6.3.7.3.3 

6. 3 . 7 .4.1 

6. 3 .7.4.2 

6.3.7.5 

6.3.7.5.1 

6.3.7.5.2 
6.3.7.5*3 

6.3.7.6 
6.3.7.6.1 


On—nd Accuracy 0* 

On K-146, mu HfPR 

VERB 33 NOUN 02 In Din played Flashing In approximately 5 neoonda. 

Event iioduto )9B fjOWIPO LaOflp diay Ught 
fVeea ENTR 

VERB 39 NOUN OS'!# Displayed 'Flashing after approximately 20 aecondn. 

Read and record the CRT tfimilifril aiglii r ‘ The indlcationa ahall 
be 0001001 decree. 

Read and record CRT the DSCY Row 1, 2 , and 3 indlcationa. The ' 
indlcationa ahall be *00000 * 00030. 

On—ml Accuracy 43*. 

On K-146, preaa OTR, VERB 33 ROUV 04 la diaplayed flashing after. 
approxlnately 20 seconds. 

Read and record the CRT XMD (kiahel angle. The indications shall be 
043 ± 001 decrees. 

Read and record the CRT DfiKY Rove 1, 2 , and 3 indlcationa. The 
Indications ahall be *04300 ± 00030* 

CDU Repeating Accuracy 43* 

On K-146 press KKTR. In about 4 seconds VBIB 03 ROW 30 is displayed 
flashing. 

Read and record the CRT OflKY Rows 1, 2, and 3 indications. The 
indications shall be between 77774 and 00003. 

On—ml Accuracy 90*. 

On K-146 Press VERB 33> ERTR. In approxlnately 20 seconds YBIB 33 
R0U1 06 is diaplayed flashing. The GIMBAL LOCK la^ on DfiKY ahall 
be lighted. 

Read and record the CRT IBS Glabel angle. The indications ahall be 
090 t 001 degrees. 

Read and record the CRT DGKY Rows 1, 2 , and 3 indications. The 
indication shall be *09000 ± 0003Q. 

On—nd Accuracy 133*. 

On K-146 press EBTR. In approxlnately 20 seconds YERB 33 ROW 07 is 
diaplayed flashing. 


V 


I 
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6.3.7.6.2 

6.3.7.6.3 
6.3.7.7 

6.3.7.S 

6.3.7.6.1 

6*3.7.6*2 

6.379 

6.3.7.9.1 

6.3*7.10 

6.3.7.10.1 

6.3.7*10.2 

6.3.7.A0.3 

6.3.7.11 

6.3.7.12 

6.3.7.12.1 

6.3.7.12.2 


Read and record the CRT XND Olmbal Angle indication, fhs indications shall be 
133 1 001 degrees. 

Read and record the CRT DSKY Rows 1, 2, and 3 indications. The 
indications shall be *13500 ± 00030. 

On K-148 press EVTR. In approximately 20 seconds VERB 33 K)U1 10 is 
displayed flashing. Hie GIMBAL LOCK la^> on DSKY shall not be 
lighted. 

COO Repeating Accuracy 135*. 

On K-148 press EETR pushbutton. In about 4 seconds, VHRB 05 RDUI 30 
Is displayed flashing. 

Read and record the CRT OSKY Rows 1, 2, and 3 indications. The 
indications shall be between 77774 end 00003* 

♦ Olhbel Lode Test 

On K-148, Press VERB 33, HfTR. In approximately 20 seconds VERB 33 
HOUR 12 is displayed flashing. The GIMBAL LOCK leap on OSKY shall 
be lighted. 

Co—nd Accuracy 225*. 

On K-148 press EETR. In approximately 20 seconds, VERB 33, ROUE 13 
is displayed flashing. 

Read and record the CRT IMP Oinbal Angle indications. The indication shall be 
225*001 degrees. 

Read and record CRT D3CY Rows 1, 2, and 3 indications. The indications 
shall be *225 00 A 00030. 

On K-148 press EETR. In approximately 20 seconds VERB 33 HOUR 14 is 
displayed. The GIMBAL LOCK leap shall not be lighted flashing. 

CDU Comd Rate Test. 

On K-148 press EMIR. In approximately 30 seconds VERB 06 K)UR 66 is 
displayed flashing. The GIMBAL LOCK leap on DSKY shall be lighted. 

Read and record the CRT D8KY Row 1, 2, and 3 indications. The 
indication shall be between 00012 and 00016. 


6.3.7.12.3 On K-148 insert VRB 33 EHTR. In approximately 30 seconds VERB 06 
and ROUE 66 is displayed flashing. Repeat 6.3.7.12.2. The GIMBAL 
LOCK la^p on DSKY shall not be lighted. 

On K-148 insert VERB 33 EETR. In approximately 30 seconds VERB 06 
and ROUE 66 is displayed flashing. Repeat 6.3.7.12.2. The GIMBAL 
LOCK lamp on the DSKY shall not ha lighted. 


6.3.7.12.4 
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6.3.7.13 Command Accuracy 315* . 

13.7.13.1 On K-148 insert VERB 33 ENTR. In approximately 20 seconds VERB 33 
NOUN 20 will be displayed flashing. 

6.3.7.13.2 Read and record CRT DfU Glmbal Angles. The indicator shall be 3150001 degrees. 

6.3.7.13.3 Read and record the CRT D6KY Rows 1, 2, and 3 indications. The indications 
shall be +31500*00030. 

6.3.7.14 CDU Repeating Accuracy 315* • 

6.3.7.14.1 On K-148 press ENTR. In approximately 4 seconds VERB 05 NOUN 30 Is 
displayed flashing. 

6.3*7.14.2 Read and record the CRT D6KY Rows 1, 2, and 3 indications. The indications 
shall be between 77774 and 00003. 

6.3.7.15 -Glmbal Lock Test 

6.3.7.15.1 On K-148 Press VERB 33 ENTR. In approximately 20 seconds VERB 33, NOUN 
22 is displayed flashing. The GIMBAL LOCK lamp on D6KY shall be lighted. 

6.3.7.15.2 On K-148 Press ENTR. In approximately 20 seconds VERB 33 NOUN 23 will 
be displayed flashing. 

6.3.7.15.3 Read and record the CRT D6KY Rows l t 2 and 3 indications. The indications 
shall be: 

Row 1 22500*00030 

Row 2 22500*60030 

Row 3 22500*00030 

6.3.7.16 CDU Repeating Accuracy 225* . 

6.3.7.16.1 On K-148 press ENTR. . In about 4 seconds, VERB 05 NOUN 30 Is displayed 
flashing. 

6.3.7.16.2 Read and record the CRT DSKY Rows l t 2, and 3 indications. The indication 
shall be between 77774 and 00003. 

« *i 

6.3.7.17 On K-148 Press VERB 33 ENTR. The GIMBAL LOCK lamp shall not be lighted. 
VERB 21, NOUN 22 is displayed flashli*. 

6.3.7.18 IMU CDU Fine Fall Test 

* i ; 

6.3.7.18.1 On K-148 insert the following sequence 

♦00100 ENTR 
+00100 ENTR 
+00100 ENTR 

On Event Module verify that IS8 WARNING lamp lights in approximately *0 seconds. 
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6.3.7.18.S After approximately 20 seconds, VERB 01 NOUN 10 shall be displayed. 

Verify that CRT DSKY dUpUy Row 1 Indicates 33XXX or 32XXX. 

8.3.7.19 IMU CDU Coarse Fall Test 

8.3.7.19.1 On P-14S Insert the following heqnenoe 

VERB 33 ENTR 
403378 ENTR 
403378 ENTR 
403378 ENTR 

Os Event Module verify that IBB WARNING lamp lights In approximately SO seconds. 

8 . 3.7.19. S After approximately 20 seconds, VERB 01 NOUN 10 shall he displayed. 

Verify that CRT DSKY display of Row 1 Indicates 33XXX or 32XXX. 

8.3.7.20 FDA1 Linearity Test 

8.3.7.30.1 On K-148 enter VERB 33 ENTR 
VERB 33 NOUN 27 shall be displayed. 

8.3.7.20.2 On CRT verify the following: 

PITCH ATT ERROR Is between 418.3 and 418.7 DEG <GG 2219) 

YAW ATT ERROR Is between 415.3 and 418.7 DEG (GG 2249) 

ROLL ATT ERROR Is betwee n 415.3 and 418.7 DEG (GG 2279) 

8.3.7.20.3 On K-148 press ENTR. 

VERB 33 NOUN 30 shall bs displayed. 

8.3.7.20.4 On CRT verify the following: 

PITCH ATT ERROR Is between 414.4 and 417.8 DEG (GG 2219) 

YAW ATT ERROR Is between 414.4 and 417.8 DEG (GG 2249) 

ROLL ATT ERROR Is between 414.4 and 417.6 DEG (GG 2279) 

8.3.7.20.5 On K-148 press ENTR. 

VERB 33 NOUN 31 shall be displayed 

8.3.7.20.8 On CRT verify the following: 

PITCH ATT ERROR Is between 405.4 and 408.8 DEG (GG 2219) 

YAW ATT ERROR Is between 405.4 and 408.8 DEG (GG 2249) 

ROLL ATT ERROR is between 405.4 and 406.8 DEG (GG 2279) 

8.3.7.20.7 On K-148 press ENTR. 

VERB 33 NOUN 32 shall be displayed. 



6.3.7.20.8 

6.3.7.20.9 

6.3.7*20.10 

6.3.7.20.11 
6.3*7.20.12 

6.3.7*20.13 

6.3*7.20.14 

6.3*7.21 

6.3.7.21.1 
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On CRT verify the followinf: 

PITCH ATT BfflOR le between 400.2 end -00.2 no (00 2219) 

XAV ATT ERROR le between 400.2 end -00.2 DBG (OG 22*9) 

ROLL ATT ERROR le between 400.2 end -00.2 no (GO 2279) 

On K-148 press HTTP. 

WRB 33 IOUI 33 shell be displayed. 

On CRT verify the following: 

PITCH ATT BtROR le between -09.4 and -06.6 no (GO 2219) 

YAH ATT BWOR is between -09.4 and -06.6 DBG (OG 22*9) 

ROLL ATT ERROR le between -09.4 and -06.6 DBG (OG 2279) 

On E-148 press WKTR. 

VMR B 33 IOUI 34 shall be displayed. 

On CRT verify the following: 

PITCH ATT BtROR Is between -14.4 end -17.6 BB (OQ 2219) 

TAM ATT BtROR Is between -14.4 and -17.6 DBG (GO 2249) 

ROLL ATT ERROR Is between -14.4 and -17.6 DU (00 2279) 

On K-148 press BfflR. 

VERB 33 HOUR 39 shall be displayed. 

On CRT verify the following: 

PITCH ATT ERROR Is between -19*3 end -lB.7 DBG (GG 2219) 

TAM ATT BIROR Is between -19*3 and -16.7 DU (GG 2249) 

ROLL ATT ERROR Is between -19*3 end -16.7 DU (OG 2279) 

On 1-148 enter VBtB 36 BVTR. 

Tte proper operation of the DO CAGE function (consisting of steps 
6.3.7.n thru 6.3.7>S3) need be performed only once during the 
Initial PGICS Operational Test and omitted from subsequent testing 
of test 6.3*7* 

On K-148 enter the following sequence: 


VERB 56 

ENTR 

VBB.11 ip’ womm 

ENTR 

4*0900 ^ 

ENTR 

4*9109 ' 

ENTR 

*60060 : 

ENTR 


On the CRT, verify the ftflewb*: ' 1 r 

OG IX Resolver Sin (11* ) Is between +06.50* end +09.50* (GG 2181) 

IG IX Resolver Sin (11* ) Is between -00.50 and +02.50 Deg (GG 2121) 
MG IX Resolver Sin (11* ) is between -06.50 and -09.50 Deg (GG 2151) 


6.3*7*21.2 
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6.3.7.21.3 


On analog recorder, monitor the following signals: 


SIGNAL NO. 

a. 

GG 2136 

b. 

GG 2106 

e. 

GG 2166 

d. 

GG 2112 

e. 

GG 2172 

f. 

GG 2142 

I- 

GG 1201 


SIGNAL NAME 
MG Servo Error Total 
IG Servo Error Total 
OG Servo Error Total 
IG IX Resolver Sine 
OG IX Resolver Sine 
MG IX Resolver Sine 
IMU 28V 1% 800 cps 


6.3.7.21.4 Deleted. 


6.3.7.21.6 


On LEM Cabin Panel 4, hold IMU CAGE momentary toggle switch in the ON 
position. (Do not release.) 


6.3.7.21.6 On analog recorder, verify the IX Resolver Sine signals (GG 2112, GG 2172, 
GG 2142) null out to less than 0.5 VRMS. Release IMU CAGE switch to the 
OFF position. Disregard any momentary transients on the IX Resolver Sine 
signals when the switch is released. Any sustained oscillations shall be cause 
for immediate removal of IMU Operate power. 


6.3.7.21.7 On the CRT, verify all IMU gimbal angles Indicate between 358 and 002. 
6.3.7.22 Stop analog recorder. 


6.3.7.22.1 


On K-148 insert the followii^: 


VERB 43 
+01700 
+00600 
-01700 


ENTR 

ENTR 

ENTR 

ENTR 


On CRT verify the following: 

TAW ATT ERROR is between +15.3 and +18.7 Deg (GG 2249). 
PITCH ATT ERROR is between +05.4 and +06.6 Deg (GG 2219). 
ROLL ATT ERROR is between -15.3 and -18.7 Deg (GG 2279). 


6.3.7.23 Deleted. 

6.3.7.24 Deleted. 


6.3.7.25 


On K-148 enter the following: 


VERB 41 
+00000 
+00000 
+00000 


NOUN 20 


ENTR 

ENTR 

ENTR 

ENTR 



6.3.9.21 

6.3.9.22 

6.3- 9.23 

6.3.9.26 

6.3.9.25 

6.3.9.26 

6.3- 9.27 
6.3.9.26 

6.3.9.29 

6.3.9.30 

6.3.9.31 

6.3- 9.32 

6.3.9.33 

6.3.9*36 

6.3.9.35 
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In approximately 12 minutes VBIB 06 K)UV 66 shall flash. From the CRT. 
DSn display record R2 (+IBEB Position 400002). 

On K-148 rater the following sequence: 


Approximately 5 nimites VERB 06 MDUI 66 ■hall flash. From the CRT, dgkt disnlaA 
record R1 and R2 (-X FIFA Position 400002). 

On K-148 enter the following sequence: 

FBIB 33 nn» 

In approximately 67 minutes, VERB 06 K)UV 66 shall flash. Proa the 
CRT, DSCY display record R2 (-EBOC 4- ADIAX Poe 400002). i._ , 

On K-148 enter the following sequence: 

VERB 34 HTTP 

VBIB 06 K)UI 66 shall flash 

On CRT, DSCY display, verify HI - 400600, R2 - 400000, and R3 - 400003. 

On K-148 enter the following sequence: 


In ap prox imately 12 minutes VBIB 06 IDUI 66 shall flash. From the 
CRT, DSCY display record R2 (-KBEK Position 400003). 


On K-148 enter the following sequence: 


In approximately 5 minutes, VERB 06 EDUR 66 shall flash. From the CRT, 
DSCY display record R1 and R2 (+Z FIFA Position 400003). 

On 1-148 eater the following sequence: 

VBIB 34 am 

VERB 06 BOUI 66 shall flash. 


On the CRT, OBEY display verify R1 - 400600, R2 - 00000, and R3 - 400004. 
On K-148 eater the following sequence: 

VBIB 33 KVTft 


In approximately 12 minutes, VBIB 06 BOUI 66 shall ffcsh. From the 
CRT, DSCY display record R2 (+1BDY ♦ ADSRAY Position 400004). 
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6.3.9.36 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.37 Deleted. 

6.3.9.38 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, 
D6KY display record R1 and R2 (-Z PIPA Position +00004). 

6.3.9.39 On K-148 enter the following sequence: 

VERB 33 ENTR 


6.3.9.40 In approximately 67 minutes VERB 06 NOUN 66 shall flash. From the CRT 
D6KY display record R2 (+NBDZ + ADIAZ Position +00004). .« c t. -1 ^ 


6.3.9.41 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.42 From the CRT, D6KY display verify R1 » +00600, R2 ■ +00000 and R3 - +00005. 

6.3.9.43 Record time. On K-148 enter the following sequence. 

VERB 33 ENTR 

6.3.9.44 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

6.3.9.45 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, 
DSKY display record R1 and R2 (+Y PIPA Position +00005). Correst measured 
g term per 6.3.9.70.1 and transfer results to line k. 

6.3.9.46 On K-148 miter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.47 On the CRT, DSKY display verify R1 * +00600, R2 * +00000 and R3 ■ +00006. 

6.3.9.48 Record time. On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.49 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

6.3.9.50 In approximately 5 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R1 and R2. (-Y PIPA Position +00006). Correct measured g term 

S er 6.3.9.70.1 and transfer results to line 1. 
n K-148 eider the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 
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S. 3.9.67 Terminate this test by enteric in K-148 the following; 

VERB 36 ENTR 

6.3.9.68 On CRT, record IRIG TEMP (CG2301) and PIPA TEMP (CG 2300). 

6.3.9.69 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
•KK)000 ENTR 
400000 ENTR 
400000 ENTR 


6.3.9.70 Calculations, 

NOTE: Use Post Vibration or System Test data points only. 

6.3.9.70.1 T PIPA Data Correction Calculation 

6.3.9.70.1.1 Prom the uplink file tape, the compressed data tape or the PCM tape, request 
a data reduction of the X and Z accelerometer AV counts (addresses 37 and 41 
respectively) and the TIME 2 and TIME 1 registers (addresses 24 and 25 
respectively) for the period during which the Y PIPA test was being performed 
in positions 5 and 6 of the IMU Performance test. 


6.3.9.70.1.2 Perform the following calculations for position 5. 


G\ 


5 Cos 0 


where: 

Gg ■ Measured acceleration turn (line k) 

G' s ■ Corrected acceleration term 

Cos Oy ■ for small angles 

5 • F » 

and: 

**5 “ <Av x 5 _ AV a BUa) <S - F l > / < AT > Ooc.1 g) 
®x5 " <AV *5 ' AV £ B1 “> <*• F - ^(AT) (local g> 
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and 

Bias - (X PIPA Bias) (AT) /8. F.^ 

V £ Bias - <Z PIPA BUa) (AT) / 8. 

8. F. and Biaa terms are obtained from positions 1 through 4 of the IMU 
Performance Test. 


6.3 # 9.70.1.3 Perform the following calculations for position 6. 


G» - —- 

6 Cos 0y 6 
Where: 

Gg ■ Measured acceleration term (line e) 
G'g ■ Corrected acceleration term 

Cos OjTg « for small angles 


2 2 

•*e + # * 


and: 


* (AV rf - AV X Bias) (8. F.^) / (AT) (local g) 
" < AV x 6 " AV a BU * > <®- F * ,> / < AT > (local g) 

and 

V^ Bias ■ (X PIPA Bias) (AT) / 8. F. ^ 

V B Bias - (Z PIPA Bias) (AT) / S.F.^ 


8. F. and Bias terms are obtained from positions 1 through 4 of the IMU 
Performance Test. 
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6.3.9.70.2 


6.3.9.70.3 


6.3.9.70.4 


6.3.9.70.5 


Obtain data from last IRIG and/or PIPA test and fill in Data Sheet ^ * 

Obtain data from seoond last IRIG and/or PIPA test and fill in Data Sheet x % 

Obtain data from third last IRIG and/or PIPA test and fill in Data Sheet x . 

i—3 

Perform the following calculations for each item appearli* on Data Sheet 
*1 and transfer all results to lines an through bi. 


NOTE: 


D 


1 


l 

i 

I 


See paragraph 5.6 before continuing. 


x i-i ■ x i 


* | X i-2- X i-l| 

*1-3 ’ X l-2 | + | x i-2 * X l-j +| x {1 - x J 



DATA SHEET 


_ CALCULATION _ 

line c - line f ■ ( ) —. — 

t-NBDX+AMAX) - (-NBDX) Tr»nafer result t o line «1. 
line h - line » • ( ) . — 

f+NBDY+ADSRAYl - f-NBDYl Trmmfer resul t to ltne »L 
line J - line c • ( )-. — 

f+NBDZ+ADIAZl - (NBDZ) Transfer result to line am._ 

(line m - line f) XI. 414 - ( ) —. — 

(-NBDX ♦ . 707 AD8RAX) 

-t-NBDXl X 1.414 Transfer result to line «k._ 

(line o + line c) XI. 414 ■ ( )-.— 

(-NBDZ ♦ .707 AD6RAZ ♦ NBDZ) X 1.414 Transfer result to 

iifi® Alt__ 

(line p- .707 line a - .707 line f 
+.5 line q -. 5 line t) X2 -—.— 

[. 707 (NBDY-NBDX) ♦. 5 (AD1AY-AD1AX) +. 5 ADSRAX 707 
(-NBDX) -. 707 NBDY ♦. 5 ADIAX - . 5 ADSRAX^ X2 

Transfer result to line an._ : _ 

line b - line d ■ ( ) 
line k - line 1 ■ ( ) 

■ lUrc 1 ■ 1 l _ _ 

1958.48-r line wxl cm/sec pulse■ 

Subtract 1.000000 from this value, multiply x 10® and transfer 
results to line ao. 

1958.48 -f line x XIcm/sec/pulse ■ 

Subtract 1.000000 from this value,, multiply XI0® and transfer 

-results to line ao._;_ 

1958.48 f line y X 1 cm/sec/pulse ■ 

Subtract 1.000000 from this value, multiply XI0® and transfer 

results to line ao._._ 

1/2 (line b + line d) - ( ) —.- 

Transfer results to Une ar. __ 

1/2 (line k+ line 1) ■ ( ) — 

Transfer results to line as._ 

1/2 (line g ♦ line l) ■ ( ) —*.— 

Transfer results to line at. 
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leraEgm&s 

UNITS 

ADIAX 

meru/g 

ADSRAY 

meru/g 

ADIAX 

meru/g 

ADSRAX 

meru/g 

AD6RAZ 

meru/g 

ADIAY 

meru/g 

PIPA X2G 

cm sec^ 

PIPA Y2G 

cm/sec2 



X PIPA 8. F. 

cm/sec/ 
pulse 

Y PIPA S. F. 

cm/sec/ 
pulse 

Z PIPA S. F. 

cm/sec/ 
pulse 

X PIPA BUs 


Y PIPA BUS 


Z PIPA BUs 

cm/sec? 


t 

_ / 









































PARAMETER 


UNITS 


NBDY 

meru 

NBDZ 

meru 

NBDX 

meru 

AOSRAY 

meru/s 

ADSRAZ 

meru/g 

ADSRAX 

meru/g 

ADLAX 

meru/g 

ADIAZ 

meru/g 

ADIAY 

meru/g 

X PIPA S. F. error ' 
from line z 

PPM 

X PIPA S. F. error 
from line as 

PPM 

Z PIPA S. F. error 
from line ab 

PPM 



Z PIPA BUs 
from line ae 




































































DATA SHEET 



■m 

NBDY 

meru 

HBDZ 

meru 

NBDX 

meru 

ADSRAY 

meru/g 

AD8RAZ 

meru/g 

ADSRAX 

meru/g 

ADIAX 

meru/g 

ADIAZ 

meru/g 

ADIAY 

meru/g 

X PIPA 8. F. error 

PPM 

Y PIPA 8. F. error 

PPM 


Z PIPA 8. F. error PPM 

X PIPA BUs cm/eec 2 

Y PIPA BUs cm/sec 2 

’ 2 
cm/sec 


Z PIPA BUs 
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DATA SHEET 
(*1-2) 





























PARAMETER 


NBDY 


NBDZ 


NBDX 


ADSRAY 


AD8RAZ 


ADSRAX 


ADIAX 


ADIAZ 


ADIAY 


X PIPA 8. F. error 


Y PIPA 8. F. error 


Z PIPA 8. F. error 


X PIPA Bias 


Y PIPA BIao 


Z PIPA Bias 
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DATA SHEET 



UNITS 

RECORDED VALUE 


meni 



meru 



'mm 



meru/g 



meru/g 



meru/g 



meru/g 



meru/g 



meru/g 



PPM 



PPM 



PPM 



om/iec 2 



o 

cm/eec 



cm/eec 2 
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6.3.10 LGC Voltage Margin Teat 

6.3.10.1 Initial Conditions 

6.3.10.1.1 Insure that the G&N System Is In the Standby Mode. 

6.3.10.1.2 On the CRT, verify the +28 VDC LGC OPERATE bus Is between 24.5 and 
33.5 vdc (GG 1520). 

6.3.10.1.3 On Panel 5 set lighting override ANUN SW to ON. Route the ANUN/NUM 
dimmer fully CCW. 

6.3.10.2 Voltage Margin Determination 

6.3.10.2.1 On the PSA Adapter Module (PSAAM) (410-31080), place INHIBIT VOLTAGE 
FAIL switch to ON. 

CAUTION: The +4 vdc LGC Supply voltage shall never be operated lower 
than +2.5 vdc or higher than **-5.2 vdc (GG 1030). 

Hie +14 vdc LGC Supply shall never be operated less than 
+8.5 vdc or higher than +17.0 vdc (GG 1020). 

LTO-ANUN/NUM Control on panel 5 shall be set to DIM (hiring the performance 
of the Voltage Margin Test In order to avoid decreasing the operating life of 
the DSKT EL lamps. 

NOTE : Hie flashing Indication of the LGC supplies may be disregarded for 
this test. The charts In Table m may be used to determine approxi¬ 
mate values for the "XX.X" values of C-156 voltage dial settings 
corresponding to various power, supply voltages. 

6.3.10.2.2 Enter 0001 Into R156. Verify and execute. 

6.3.10.2.3 Enter 1111 Into R154. .Verify and execute. 

6.3.10.2.4 Enter In C-156 AXX. X001114. (Enter a value for XX. X which will adjust 

the +14V power supply (GG 1020) as monitored on the CRT, to 12.1 (+0.1, 

-0.0) vdc. See Table m. Execute. 

6.3.10.2.5 Enter In C-156 AXX.X001124 (Enter a value for XX.X which will adjust 
the +4V power supply (GG 1030) as monitored on the CRT, to 3.4 (+0.03, 

-0.0) vdc. See Table m. Execute. 


6.3.10.2.6 


On K-148 press ERROR RESET. 



+ M voc lgc surrey 
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6.3.10.2.7 On K-148 Initiate LGC Seif-Check by entering the following: 

VERB 21 NOUN 27 ENTR 

77767 ENTR 

Wait 200 seconds. Verify RESTART lamp on the DSKT is not lit. 

6.3.10.2.7.1 Into R154 insert 0101. Verify and execute. 

6.3.10.2.8 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. 
Verify RESTART lamp on the DSKT is lighted. 

6.3.10.2.9 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to ON. 
Press ERROR RESET. Perform the following DSKY operations: 

VERB 21 NOUN 27 ENTR 

77767 ENTR 

6.3.10.2.10 Enter in C-156 (a) XX.X001114 (Enter a value for XX.X which will adjust 
the +14V power supply (GG 1020) as monitored on the CRT, to 16.4 

(+0.0, -0.1) vdc. See Table QL Execute. 

6.3.10.2.11 On K-148 press ERROR RESET. Watt 200 seconds. Verify RESTART lamp 
on DSKY is not lighted. 

6.3.10.2.11.1 Into R154 insert 0101. Verify and execute. 

6.3.10.2.12 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. 
Verify RESTART lamp on the D6KY is lighted. Set the INHIBIT VOLTAGE 
FAIL switch to ON. Press ERROR RESET. Perform the following DSKT 
operations. 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

6.3.10.2.13 Enter in C-156 +XX.X001124 (Enter a value for XX. X which will adjust the 
4V power supply (GG 1030) as monitored on the CRT, to 4.6 (+0.0, -0.03) 
vdc. See Tsble m. Execute. 

6.3.10.2.14 On K-148 press ERROR RESET. Wait 200 seconds. Verify RESTART lamp 
on DSKT is not lit. 

6.3.10.2.14.1 Into R154 insert 0101. Verify and execute. 
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6.3.10.2.15 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL Switch to OFF. 
Verify RESTART lamp on the DSKY is lfc. Set the INHIBIT VOLTAGE FAIL 
switch to ON. Press ERROR RESET. Perform the following DSKY operations: 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

6.3.10.2.16 Enter in C-156 (*) XX.X001114 (Enter a value for XX.X which will adjust 
the 14V power supply (GG 1020) as monitored on the CRT, to 12.1 

(+0.1, -0.0) vdc. See Table m. Execute. 

6.3.10.2.17 On K-148 press ERROR Reset. Wait 200 seconds. Verify RESTART lamp 
on DSKY is not lighted. 

6.3.10.2.17.1 Into R154 insert 0101. Verify and execute. 

6.3.10.2.16 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. 

Verify RESTART lamp on the DSKY is lighted. 

6.3.10.2.19 On R-154 enter 0000. Execute. 

6.3.10.2.20 On R-155 enter 0000. Execute. 

6.3.10.2.21 On K-148 terminate the LGC Self-Check by entering the following: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.3.10.2.22 On K-148 press ERROR RESET 

6.3.11 LGC Clock Frequency Test 

6.3.11.1 Insure that LGC Operate power has been applied for a minimum of 10 
minutes. 

6.3.11.2 Verify that the oounter is connected to the 3.2 kc signal on the 
hardline. 

6.3.11.3 Deleted. 
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6.3.11.4 

6.3.11.5 

6.3.11.6 

6.3.11.7 

6.3.11.8 

6.3.11.9 

6.3.11.10 

6.3.11.11 

6.3.11.12 

6.3.11.13 

6.3.11.14 

6.3.11.15 


Deleted. 

Deleted. 

Deleted. 

Deleted. 

Deleted. 

Deleted 

Obtain a 30 second sample of clock frequency. 

Repeat 6.3.11.10 nine times. 

The average of the 10 previous readies shall be 30..000000*0.000060 
seconds. 

Insure that the System Is not in IMU Operate. 

Enter the following on K-148: r 
VERB 60 ENTR 

Press and hold the STBT pushbutton on the DSKY for 3 seconds. 
Verify the Standby lamp is lighted. 


6.3.11.16 


Repeat steps 6.3.11.10 and 6.3.11.11. 

Press and hold the STBY pushbutton on the DSKY for 3 seconds. Verify 
the Standby lamp is not lighted. Restart light may be on. 
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6.3.11.31 On the D6KY perform the following operation: 
VERB 36 ENTR 


6.3.11.32 


6.3.11.33 


6.3.11.34 


On panel 11 cloae PGN8 AOT lamp circuit breaker. On the Computer Control 
and Reticle dimmer assembly, rotate the RETICLE BRIGHTNESS control to 
its minimum light intensity position. View through the AOT and verify that the 
reticle lamp is off. 

While viewing through the AOT, slowly rotate the RETICLE BRIGHTNESS oontrol 
to increase the reticle brightness until a stop is reached. Observe that the 
reticle brightness has increased in intensity. Return RETICLE BRIGHTNESS 
oontrol to off state. On panel 11 open PGNS AOT lamp circuit breaker. 

AOT eyepiece Heater Test. 


6.3.11.34.1 Secure mill lam eter HP 428B and current probe HP428A-21A. 


6.3.11.34.2 Locate PI at Computer Control and Reticle Dimmer assembly. Push lacing 
cord away from PI back to fifth tie point. 

6.3.11.34.3 Clip current probe HP428A-21A to blue wire in cable with red arrow pointii^ 
away from PI. Measure and record current indication. The current shall be 
between 139 and 244 ma. 


6.3.11.34.4 Remove current probe, push lacing oord back to PI and spot tie. 
6.3.12 Gimbal Friction Test 


6.3.12.1 Inner Gimbal Friction Test 


6.3.12.1.1 On K-148 enter the following seque 


VERB 41 NOUN 20 
+00000 
+00000 
+00000 

Wait 15 seconds 

VERB 41 NOUN 20 

+17000 

+17000 

+17000 

Wait 15 seoonds 

VERB 41 NOUN 20 

+27000 

+27000 

+27000 

Wait 15 seoonds 
VERB 41 NOUN 20 
+00000 
+00000 
+00000 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 
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6.3.12.1. 
6.3.12.1. 


6.3.12.1. 


6.3.12.1. 


6.3.12.1. 


6.3.12.1. 


6.3.12.1. 
6.3.12.1. 


On the CRT, verify CDU X, CDU Y, CDU Z Indicate +00000 (*00200). 
Set up Analog Recorder to monitor the following signals: 


MEAS. NO. 

SIGNAL NAME 

a. GG 2110 

IG Torque Motor Current 

b. GG 2106 

IG Servo Error Total 

C. GG 2107 

IG Servo Error In Phase 

d. GG 2112 

IG lx Resolver Sine * 

e. GG 2113 

IG lx Resolver Cosine 

f. GG 2220 

IG CDU Fine Error 

g. GG 1201 

IMU 28V 1% 800 CPS 

h. GG 2221 

IG CDU Coarse Error 

Set up Analog Recorder to monitor the following signals: 

MEAS. NO. 

SIGNAL NAME 

a. GG 2300 

PIPA TEMP 

b. GG 2301 

IRIG TEMP 

o. GG 1520 

+28 VDC LGC OPR BUS 

After 10 seconds has elapsed since step 6.3.12.1.1, enter 

K-148: 


VERB 21 NOUN 01 

ENTR 

00403 ENTR 


00000 ENTR 


Verify on CRT, D6KY display 

VERB 21 NOUN 01 


R1 - 00000 


R3 * 00403 * 


On K-148 rater the following sequence: 

NOUN 15 

ENTR 

00000 ENTR 

ENTR 

3:777 ENTR 

ENTR 

37743 ENTR 

ENTR 

00000 ENTR 

ENTR 

00000 ENTR 

(once) 

IG-360* TORQUE 

V j ’ • •« . ' .;• 

On K-148 enter the following sequence: 

VERB 01 NOUN 01 

ENTR 

00366 

ENTR 

Records contents of Row 1 XXXXY 

VERB 21 NOUN 01 

ENTR 

00366 

ENTR 

XXXXY* 

ENTR 


Where Y* is obtained from Table n. 
VERB 42 ENTR 

VERB 33 ENTR 
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6.3.12.1.10 Monttor analog recorder. When the IQ Torque Motor Current signal 
(QG 2110) drope to a quieeoent level (approximately 12 minutes), stop 
the recorders. 

6.3.12.1.11 On K-14S enter the following sequence: 

VERB 40 NOUN 20 ENTR Whit 3 seconds 

VERB 41 NOUN 20 ENTR 

♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 

6.3.12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all indicate ♦OOOOO (±00200). . 

6.3.12.1.13 After 10 seconds has elapsed since step 6.3.12.1.11 enter the followii* 
sequence into K-146: 

VERB 21 NOUN 01 ENTR 
00403 ENTR , 

00000 ENTR 

6.3.12.1.14 Verify on CRT, D6KY display. 

VERB 21 NOUN 01 
R1 00000 

R3 00403 

6.3.12.1.16 (Hi K-148 enter the following sequence: 

NOUN 16 ENTR 

00000 ENTR ENTR , ) 

40006 ENTR ENTR 

40034 ENTR ENTR * 

00006 ENTR ENTR 

00000 ENTR (once) 
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6.3.12.1.15 (cont) 

40034 nrm omt 
Vtrify R1 - 40034 
00000 BRIt BfTR 
Ifcrify R1 - 00000 
00000 eitr (one*) 
Verify R1 - 00000 

6.3.12.1.16 W+S6S - TORQUE 


6.3*12.1.17 On 1-148 enter the following sequence 

VERB 42 n m 
VERB 33 BRR 

6.3*12.1.18 Monitor analog recorder. Vhen the 10 Torque Motor Current signal 

(00 2110) drops to a quiescent level (approximately 12 minutes) f stop 
the recorders. 

6.3.12.2 Outer Global Friction Test 

6.3.12.2.1 On X-148 enter the following sequence: 

VERB 40 K>UI 20 BTTR Malt 3 seconds 

VERB 41 HOUR 20 BTTR 

400000 IBTR 

400000 EVTR 

400000 KITR 

6.3*12.2.2 On the CRT, verify CDU X, CDU Y, CDU Z indicate 400000 (±00200). 

6.3.12.2.3 Set up analog recorder to monitor the following: 


MEAS 10. 

SIGNAL IAMB 


00 2167 

00 Servo Error In Phase 


00 2170 

00 Torque Motor Current 


00 2166 

00 Servo Error Total 


00 2260 

* 00 CDU Pine Error 


00 2172 

00 IX Resolver Sine 


00 2173 

OG IX Resolver Cosine 

g* 

GG 2281 

OG CDU Coarse Error 


6.3.12.2.4 After 10 seconds has elapsed since step 6.3*12.2.1 enter the following 
Sequence into K-148: 


VH® 21 MDUI 01 BfTR 
00403 BfTR 
37777 BfTR 
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6.3.12.2.5 Verify on CRT, D6KY display 

VERB 21 NOUN 01 
R1 37777 

R3 00403 

6.3.12.2.6 On K-148 enter the following sequence: 

NOUN 15 ENTR ; 

37743 ENTR ENTR 
00000 ENTR ENTR 
00000 ENTR ENTR 
00000 ENTR ENTR 
00000 ENTR (once) 

6.3.12.2.7 00-360* TORQUE . * . u ,5 ♦ > 

6.3.12.2.8 On K-148 enter the following sequence: 

VERB 42 ENTR 
VERB 33 ENTR 

6.3.12.2.9 Monitor analog recorder. When the OG Torque Motor Current signal (GG 2170) 
drops to a quiescent level (approximately 12 minutes) stop the recorders. 

6.3.12.2.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 

6.3.12.2.11 On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (+00200). 

6.3.12.2.12 After 10 seconds has elapsed since step 6.3.12.2.10, enter the following 
sequence into K-148. 

VERB 21 NOUN 01 ENTR 
00403 ENTR 
40000 ENTR 

6.3.12.2.13 Verify on CRT, DSKY display. 

VERB 21 NOUN 01 
R1 40000 

R3 00403 


¥ 

i 

t. 



APOLLO G&N Specification 
ND1002349 REV E 


6.3.12.2.14 On K-148 enter the following sequence: 


NOUN 15 

ENTR 


40034 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 


6.3.12.2.15 00 4060* TORQUE v, i < { +IM' 'V.:\ 

6.3.12.2.16 On K-148 enter the following sequence 

VERB 42 ENTR 
VERB 33 ENTR 


6.3.12.2.17 Monitor analog recorder. When the OG Torque Motor Current signal 

(GG 2170) drops to a quiescent level (approximately 12 minutes) stop the 
recorders. 

6.3.12.3 Middle Gimbal Friction Test 

6.3.12.3.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seoonds 

VERB 41 NOUN 20 ENTR 

♦00000 ENTR 

♦00000 ENTR 

♦06750 ENTR 


6.3.12.3.2 On the CRT, verify CDU X - ♦00000*00200, CDU Y - ♦00000*00200, and’ 

CDU Z - ♦06750*00200. 


6.3.12.3.3 Set up analog recorder to monitor the following: 


MEAS. NO. 

a. GG 2136 

b. GG 2137 
0. GG 2140 

d. GG 2143 

e. GG 2250 

f. GG 2142 

g. GG 2251 


SIGNAL NAME 
MG Servo Error Total 
MG Servo Error In Phase 
MG Torque Motor Current 
MG IX Resolver Cosine 
MG CDU Fine Error 
MG IX Resolver Sine 
MG CDU Coarse Error 


6.3.12.3.4 After 10 seconds have elapsed since step 6.3.12.3.1, enter the followix^ 


sequence 

into K-148: 

VERB 21 

NOUN 01 ENTR 

00403 

ENTR 

00000 

ENTR 
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6.3.12.3.5 Verify on CRT, DSKY display 

VERB 21 NOUN 01 
R1 - 00000 
R3 - 00403 

6.3.12.3.6 On K-148 enter the following sequence: 

NOUN 15 ENTR 

00000 ENTR ENTR ' 

00000 ENTR ENTR 
00000 ENTR ENTR 
14000 ENTR ENTR 
60000 ENTR (once) 

6.3.12.3.7 MO - 135* TORQUE . J 


6.3.12.3.6 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.3.9 Monitor analog recorder. When MG Torque Motor Current (GG 2140) drops 
to a quiescent level (approximately 6 minutes), stop the recorders. 

6.3.12.3.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

. -06750 ENTR 

6.3.12.3.11 On the CRT, verify CDU X - + 00000 * 00208 , CDU T - +00000*00200, and CDU Z - 
-06750*00200. 

6.3.12.3.12 After 10 seconds has elapsed since step 6.3.12.3.10, enter the following 
■squence into K-148: 

VERB 21 NOUN 01 ENTR 

00403 ENTR 

00000 ENTR 

6.3.12.3.13 On the CRT, DSKY display verify: 


VERB 21 NOUN 01 
R1 * 00000 

R3 * 00403 
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6.3.12.3.14 On K-148 enter the following sequence: 

NOUN 15 ENTR 
00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

63777 ENTR ENTR 

77777 ENTR (once) 

6.3.12.3.15 MG+ 185* TORQUE ' . + • 


6.3.12.3.16 On K-148 enter the following sequence: 

VERB 42 ENTR 
VERB 33 ENTR 

6.3.12.3.17 Monitor analog recorder. When the MG Torque Motor Current signal 
(GG 2140) drops to a quiescent level (Approximately 6 minutes) stop the 
recorders. 

6.3.12.3.18 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 

■►00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seconds 

VERB 36 ENTR 

6.3.12.4 Test Analysis 

6.3.12.4.1 . Remove the strip charts from analog recorders. 

6.3.12.4.2 Examine each trace careftilly to detect any sharp discontinuities of the 

traces. Disregard all transients less than 0.5 second (5 mm) on any 
Torque Motor Current signal. ' . « 

6.3.12.4.3 No Torque Motor Current signal on (GG 2140, GG 2170, GG 2110) shall 
ever exceed (0.125) amp. Sensitivity on recorder is 20 ma/division for 
GG 2110, GG 2140 and 36 ma/division for GG 2170. 

6.3.12.4.4 Each CDU Fine Error (GG 2220, GG2280, GG 2250) shall not exceed 
.070 volts steady state.. Disregard transients. 

6.3.12.4.5 No CDU Coarse Error (GG 2221, GG 2281, GG 2251) shall ever exceed 
.680 volts. 


i 
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6.3.13 

6.3.13.1 

6.3.13.1.1 


6.3.13.1.2 

6.3.13.1.3 


6.3.13.1.4 


6.3.13.1.5 

6.3*13.1.6 

6.3.13.1.7 

6.3.13.1.8 

6.3.13.1.9 
6.3.13*1.10 


Stabilisation Loop Step Response Test 
IG Response Test 

On X-148 enter the following sequence: 

VWB *0 RDUI 20 ERTR Wait 3 seconds 
VTOB kl HOUR 20 BUR 

400000 Brat 
400000 bitr 
400000 Brat 

On CRT, verify IG NS, and OG glnbal angles are between 336 and 002. 
Set up analog recorder to Monitor the following: 


NBAS. ID. 8IGKAL IAMB 



OG 2110 

IG Torque Motor Current 


OG 2106 

IG Servo Error Total 


OG 2107 

IG Servo Error In Phase 


OG 2112 

IG IX Resolver Sine 


OG 2113 

IG IX Resolver Cosine 


OG 2220 

IG CDU Fine Error 


OG 1201 

1MU 20V 1 PCT 800 CPS 

On K-148 initiate 

PHI ALIGI by entering the following sequence: 


VERB 42 Brat 
400000 Brat 
400000 nrat 
400000 Brat 

On the CRT verify CDU X, CDUY T and CDU £ indicate 400000100200. 

CA17TI0B : If the transients caused by the subsequent step input do 

not deep out within 15 seconds, renove 1MU Operate Power. 

Biter 1000 into R-START 155* 

Press XBQ/SEAL pushbutton on R-155 to enter the DC step voltage into 
the IG stabilisation loop. 

Prepare to start analog recorder at a chart speed of 100 n^see. 

(IG RKSFOISI TEST). 

Biter 0000 into R-START 155* Start analog recorder. Press the XBQ/SEAL 
pushbutton to renove the step input to the IG stabilisation loop. 

After the transient on the recorder has died out, stop the recorder. 
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Step Out 

Step Input 



TYPICAL STAR LOOP SBSPOKB TO SUP HFUT 
PRHRB 3 
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6 . 3 .I 3 .I.H 

6.3.13.2 

6.3.13.2.1 


6.3.13.2.2 

6.3.13.2.3 

6.3.13*2.4 

6.3.13.2.9 

6.3.13*2.6 

6.3.13.2.7 


-U- 


FTon the Servo Error In Phase signal recorder trace Measure the tine 
Interval (Tl, Fig. 3) between the renewal of the step input to the 
point at which the trace settles to within 5 percent of the step 
Magnitude (A, Pig. 3). The period Tl, shall not exceed 0.1 second 
and the trace shall have no aore than 3 overshoots. 

IO Response Ret 

Set up analog recorder to Monitor the following: 

WAS SO. SIOMAL 1AM» 

a. OG 2136 MB Servo Error Total 

b. OG 2137 1C Servo Error In Phase 

e. 00 2140 MB Torque Motor Current 

d. 00 2143 MG IX Resolver Cosine 

e. 00 2250 MB CTO Fine Error 

f. 00 2142 MB IX Resolver Sine 

g. 00 1201 DC 26Y 1* 800 cps 

On the CRT, verify CTO X , CTO Y and CTO £ indicate 400000 (±00200). 

CA0TI01 : If the transients caused by the subsequent step input do 

not die out within 15 seconds, renove DC Operate Bower. 

Alter 0100 Into R-START 155* Press XBQ/SEAL pushbutton R-155 to 
enter the TO step voltage into the MB e tab ill sat ion loop. 

Prepare to start analog recorder at a chart speed of 100 a^sec. 

(MB RESFOXSX TEST). 

Alter 0000 into R-START 155* Start analog recorder, frees DR)/SEAL 
pushbutton to renove the step input to the MB stabilisation loop. 

After the transient on the recorder has died out, stop the re co rder. 

Bron the Servo Error In Phase signal recorder trace Measure the tine 
Interval (Tl Fig. 3) between the renewal of the step input to the 
point at which the trace settles to within 5 percent of the step 
Magnitude (A, Fig 3). The period, Tl, shall not exceed 0.1 seconds 
and the Praoe shall hAve no aore than 3 overshoots. 
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6 . 3 . 13.3 OG Response Test 

6 . 3 .I 3 . 3 .I Set up analog recorder to Monitor the following: 


MBAS WO. 

n. OG 2167 
b. OG 2170 
e. GO 2166 

d. 00 2260 

e. OG 2172 

f. 00 2173 

f. 00 1201 

6 . 3 . 13 . 3.2 On the CRT, verify CDU X, 


SIGHAL MAI* 

00 Servo ftnror In Phase 
OG Torque Motor Current 
OG Servo B*ror Total 
OG COO Pine fcror 
00 IX Resolver Sine 
OG IX Resolver Cosine 
IMU 20V 1* 800 cps 

COO T and COO Z indicate +00000( ±00200) 


CAI/nOB: If the transients caused by the subsequent step Input do 

^ not die out within 15 seconds, reaore IMU operate power. 

6 . 3 . 13 . 3.3 Alter 0010 Into R-START 155* Press XBQ/SBAL pushbutton on R -155 
to enter the BC step voltage into the OG stabilisation loop. 

6 . 3 . 13 . 3 .!} Prepare to start analog recorder at a chart speed of 100 an/see. 

(00 RESF0K1 TEST). 


6.3.13.3.5 

6.3.13.3.6 

6.3.13.3.7 


6.3.13.3.8 


Utter 0000 Into R-155* Start analog recorder. Press XBQ/SBAL push¬ 
button to renove the step input to the 00 stabilisation loop. 

After the transient on the recorder has died out, stop the recorder. 

Pron the Servo Error In Phase signal recorder trace) neesure the 
tins Interval (Tl, Pig 3 ) between the renoval of the step input 
to the poipt at which the trace settles to within 5 percent of the 
step Magnitude (A, Pig. 3). The period, Tl, shall ^iot exceed 0.1 
second and the trace shall have net nore ft overshoots. 

On K-1A6 enter the following sequence: 

YBRB kl HOUR 20 DIR 
-KXWOO BHTR 
400000 EHTR 
400000 EHTR 
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6 . 3.15 AOT Functional Accuracy Teat 

■DTI: On of a Dloptometer la required vhen sighting through AOT. 

6.3.13.1 Determination of Detent Angle Reference. 

ROTS: The Included anglea betveen targets LOS be known to 

110 arc aeoonda. The elevation of sack target LOS be 

known to *15 are aeoonda. 

6.3.15.1.1 . Place AOT la L detent poeltlon. 


6.3.15.1.2 


KftS: 


Comninlcation between AOT and target theodolite operators la 
required. 


Vhlle viewing through AOT. Instruct the target L operator to translate 
(vertically and laterally) and rotate (in azimuth and elevation) . 
target L, until the target reticle appears An the lower right quadrant 
of the AOT field of view. 

■0T1: The target theodolite base nust be lave! vhen alignment la 


6.3.15.1.3 

6.3.15.1.* 

6.3.15.1.5 

6.3.15.1.6 


6.3.15.1.7 


6.3.15.1.8 


Ifeon alignment, aero the azimuth dial and record the elevation 
Indication of target L as 

Place AOT In I detent position. 

Vhlle viewing through AOT. Instruct the target R operator to translate 
(vertically and laterally) and rotate (in azimuth and elevation) 
target R, until the target reticle appears la the lower left quadrant 
of the AOT .field of view. 

Rotate the AOT control knob clockwise until the center of the target 
reticle is superi^oeed betveen the double T reticle. R*ad and record 
the target R elevation dial indication, as 0*. Zero the target R 
azimuth dial. Record AOT dial indication aa^RT * XXZ.ZZ. 

Rotate the AOT control knob vat11 the center of the target reticle is 
superimposed between the double SPIRAL lints of AOT reticle. Record 
AOT dial indication as R 8 • ZXX.XX. 

Collimate L and R targets on each other, record each target azimuth 
with each target LOS leveled. 

Target L ax - v Target R as * < ^ 


6.3.15.1.9 


Place the AOT in F detent position. 



6.3.15.1.10 

6.3.15.1.11 

6.3*15.1*12 

6.3.15.1.13 

6.3.15.1.1^ 

6.3.15*1.15 

6.3.15.1.16 

6.3.15.1.17 


6.3*15.2 

6.3.15.2.1 
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Not* the I target theodolite to a position in front of the AOT F detent 
position, (The target s h all now toe referred to as the F target). 

Vhile ▼laving through the AOT, instruct the target F operator to 
translate (vertically sad laterally) and rotate (in asinuth and 
slsvation) target reticle appears in the center of the ACT reticle. 

Upon aligmeent, aero the asinuth dial and record the elevation indication 
of target F as 

Oollinete L and F targets on each other, record each target asinuth 
with each target LOS leveled. Itrgst F as ■ ^ 

Dttemins the true asinuth of targets L and F vith respect to the ACT. 

The target asinuth shall toe known to vlthin 0.5 ere degrees. 

Rotate the F target in asinuth and elevation to the specified and 
recorded angles of 6 . 3 . 15 . 1 . 12 . 

Rotate the L target in asinuth and elevation to the specified and 
re co rde d angles of 6*3.15.1.13. 


Calculate tha valuta of the included angles between target L and F 
as and targets L and S as Zg. 

Zj^ - ooa * 1 £ain ^ sin ♦ 00s 00a *2 °°* [>>-<* i** 2 3 } 

Xg - 00a" 1 £sin tin ♦ 00s 00a # 3 cos £ l8o-( 3 ♦ °^i)J J 

Uhere: 04 ^ • ts value, step 6.3.15*1.6 
^ 2 ■ am value, step 6.3*15.1.13 
j * as value, step 6.3.15*1.6 
Ooaputsr Loading of Detent Calibration Data 


Oa E-148 antars 

• 


VERB 21 ROUI 03 

JLirfh 


01467 

Ilf PH 


zzz.zz 

ElTO 

(Detent L AS data) 


HfTR 


01470 

EUR 


zzz.zz 

arm ( 

EUR 

Detent F AS data) 

01471 

BfTR 


ZZZ.ZZ 

ertr 

EMTR 

(Detent R AS deta) 

01472 

EUR 

(Detent L FL data] 

ZZZ.ZZ 

EUR 

EUR 

01473 

EUR 


ZZZ.ZZ 

EUR 

(Detent F EL deta) 
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$.3.15.2.1 

6.3.15.3 

6.3.15.3.1 


6.3.15.3.2 

6.3.15.3.3 

6.3.15.3.4 


6.3.15.3.5 


6.3.15*3.6 


(coot) 

1474 HTTP 

XXX.XX BTTR (Detent I 1L ante) 

ACT MweuriMt of X 1 

On 1-148 enter: 

▼bo 57 arm 

00012 unit 

O bse r ve YBO 51 flashing and R1 « 00001 on CRT DSCT display. 

On Coeputer Control and Reticle Piling Aaaenbly preaa MKK X 
pushbutton. Observe VBO 50 displayed on CRT DGKT display. 

On DGKT preaa B1R 

Observe TBO 21 mm 30 flashing on DGKT 

On DGKT enter: 

00000 BfFR 

Observe TBtB 21 m\M 43 flashing 
00001 BR* 

Observe VTO 21 K)UR 42 flashing 

Set ACT In L detent position. 

Rotate the ACT control knob electorise until the center of the target 
reticle is superlnpoeed between the double T reticle. Read and record 
LX - XXX.XX. 


6.3.15.3.7 Rotate the ACT control knob until the center of the target reticle la 
superlaposed between the double SPIRAL lines of ACT reticle. Record 
ACT Dial Indication as LB XXX.XX. 


6.3.15.3.8 . On DGKT enter: 


nXX.XX BTTR (LT fron 6.3.15*3.6) 

Observe YBtB 22 KKB 42 flashing 

1XXX.XX KRTR (LB fron 6.3.15*3.7) 

Observe TBtB 51 flashing and R1 - 00002. 

6. 3 . 15.3.9 On Computer Control and Reticle Piling Asseatoly, press NARK X 
pushbutton. Observe YB*B 50 displayed. 

6.3.15.3.10 On DGKT press BTTR 

Observe TOB 21, K>UR 30 flashing on DGKT. 
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6.3.15.3.11 On DSKY enter: 

00000 ENTR 

Observe VERB 21, NOUN 43 flashily 

00002 ENTR 

Observe VERB 21, NOUN 42 flashily 

6.3.15.3.12 Set AOT In F detent position. 

6.3.15.3.13 Rotate AOT oontrol knob clockwise until the center of the target reticle is 
superimposed between the double Y reticle. Record AOT dial indication as 
FY - XXX. XX. 


6.3.15.3.14 Rotate the AOT control knob until the center of the target reticle is superimposed 
between the double S reticle lines. Record AOT dial indications as FS ■ XXX. XX. 


6.3.15.3.15 On DSKY enter: 

*XXX.XX ENTR (FY from 6.3.15.3.13) 

Observe VERB 22 NOUN 42 flashily 
*XXX.XX ENTR (FS from 6.3.15.3.14) 

Observe VERB 06 NOUN 03, R1 ■ XI so. 08 degrees. 

6.3.15.4 AOT Measurement of X2 


6.3.15.4.1 


On K-148 enter 


VERB 57 ENTR 

00012 * ENTR 

Observe VERB 51 flashily and R1 - 00001 on CRT DSKY display. 


6.3.15.4.2 


On Computer Control and Reticle Dimming Assembly, press MARK X 
pushbutton. Observe VERB 50 displayed on CRT DSKY display. 


6 . 3.15.4.3 On DSKY press ENTR. Observe VERB 21 NOUN 30 flashily on DSKY. 


6.3.15.4.4 


On DSKY enter: 


00000 ENTR 

Observe VERB 21 NOUN 43 flashily 

00001 ENTR 

Observe VERB 21 NOUN 42 flashily 

&XXX.XX ENTR (LY from 6.3.15.3.6) 

Observe VERB 22 NOUN 42 flashily 

4XXX.XX ENTR (L8 from 6.3.15.3.7) 

Observe VERB 51 flashily and R1 - 00002. 



6.3.15.4.5 

6.3.15.4.6 

6.3.15.4.7 


6.3.16 

6.3.16.1 

6.3.16.2 

6.3.16.3 

6.3.16.4 

6.3.16.5 

6.3.16.6 
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On Computer Control and Reticle Dimming Assembly, press MARK X 
pushbutton. Observe VERB 50 displayed. 

On D6KY press ENTR. Observe VERB 21. NOUN 30 flashing on DSKY. 

On DSKY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashing 

00002 ENTR 

Observe VERB 21 NOUN 42 flashli* 

aXXX.XX ENTR (RY from 6.3.15.1.6) 

Observe VERB 22 NOUN 42 flashii« 

&XXX.XX ENTR (RS from 6.3.15.1.7) 

Observe VERB 06 NOUN 03, R1 - X2*0.08 degrees. 

Flight Rope Fixed Memory Bank Sum Check 

NOTE: Before proceeding with this test, obtain a Computer Program listing of the 
flight program being tested. Prepare a list of the bank CKSM bugger words, 

Verify GIN system in Standby Mode. 

On K-148 enter the following sequence: 

Press ERR RST 

VERB 56 ENTR 

Observe VERB 05 NOUN 01 flashii« 

Record the CRT DSKY display indications. 

Row 1 - AAAAA Bail: Sum 

Row 2 ■ 000BB Bank Number 

Row 3 ■ CCCCC (Bank CKSM bugger word) 

Row 1 shall be the same as or the complement of the number displayed 
in Row 2. Row 3 Indication shall be the same as the bugger word 
recorded above for the bank tested. 

On K-148 enter VERB 33 ENTR 

Repeat paragraphs 6.3.16.3 and 6.3.16.4 until all memory bank sums 
have been checked. 

On K-148 enter VERB 34 ENTR. 
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APPENDIX I 

MEASUREMENT TOLERANCES 

PSAAM AND/OR 

GW LAB TEST 9CA UNCERTAINTY $ 


SIGNAL 



SIGNAL NAME 

REQUIRSffiNT 

OP PULL ! 

OG 

1020 

link 

** 

♦1* vdc LOC Supply 

1*«0±0.4 vdc 

09 

GO 

1030 

link 

k 

+* vdc LOC Supply 

*•0*0.1 Ydc 

09 

OG 

10*0 

link 

5«* 

♦120 vdc PIPA Supply 

120*6.0 vdc 

19 

OG 

1070 

link 

* 

+4 vdc CDU Supply 

*.0*0.2 vdc 


GG 

1100 

link 

* 

-20 Ydc Supply 

- 27 . 5 * 6.0 vdc 

09 

GG 

mo 

link 

5 

2.5 Ydc Teleeetry Bins lo. 1 

2.5*0.1 vdc 

09 

OG 

1201 

link 

5 

IMU 20V 800 cps 1$ 

20*0. 56 V m 

19 

GG 

1202 

link 

k 

IMU 20V 800 cps 59 

20*1.*V me 

1.59 

OG 

1203 

link 

* 

IMU 26? 000 cps 59 

20*2.IV ms 

1.59 

GG 

1331 

link 

5 

3*2 kc 20V Supply 19 

20 . 6 *O. 56 v ms 

19 

GG 

1500 

link 

* 

+20 Ydc IMU Oper BUB 

20.0-3.5# +5*5 vdc 

* 09 

GG 

1510 

link 

* 

+26 Ydc IMU STBY BUS 

20.0 -3.5, +5*5 vdc 

09 

GG 

1513X link 5 

+20 Ydc IMU STBY/OPP . 

20.0*1 vdc 

. 09 

GG 

1520 link * 

+20 Ydc LOC Oper BUB 

20.0*4.0 vdo ... 

09 

GG 

1523X link 5 

+20 Ydc LOC Operate 

20.0*1 vdc 

09 

OG 

2001 

link 

5 

x pipa s.g. our n ph 

+2.5*0.120V ms at 1* 

39 

GG 

2021 

link 

5 

T PIPA S.G. OUT IN PH 

+2.5*0.120V me at lg 

39 

OG 

20*1 

link 

5 

Z PIPA S.G. our IN PH . 

♦2.5*0.120V me at lg 

39 

OG 

2106 

link 

* 

IG Servo Errer Total 

0.0*60 MV ms at null 

19 

GG 

2107 

link 

5 

IG Senro Error IN PH 

0.0*60 MV ms at null 

29 

GG 

2110 

link 

* 

IG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

09 . 

GG 

2110 

Unk 

5 

IG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

* 

GG 

2112 

link 

5 

IG IX Resolver Out-Sine 

19.65*0.90V nee at *5* 

2.59 

OG 

2113 

link 

5 

IG IX. ResolYer Out-Cosine 

19.65*0.90V rm at *5* 

2.59 

GG 

2121 

link 

5 

IG IX ResolYer Out-Sine 11* 

5 .35*0.27V me at 11* 

29 

OG 

2136 

link 

* 

MO Servo Error Total 

0.0*60 MV ms at null 

19 

GG 

2137 

link 

5 

NO Servo Error IN PH 

0.0*60 MV ms at null 

29 

GG 

21*0 

link 

* 

MO Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

09 

GG 

21*0 

link 

5 

MB Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

1 * 

GG 

21*2 

link 

5 

MO IX ResolYer Out-Sine 

19. 65 * 0 . 96 V me at *5* 

2.59 

GG 

21*3 

link 

5 

MO IX ResolYer Out-Cosine 

19.65*0.967 ms at *5* 

2.59 

OG 

2151 

link 

5 

MO IX Resolver Out-Sine 11* 

5-35*0.277 ms at 11* 

29 

OG 

2166 

link 

* 

OG Servo Error Total 

0.0*60 MV rm at null 

• 19 

OG 

2167 

link 

5 

OG Servo Error IN PH 

0.0*60 MV ms at null 

29 

GG 

2170 

link 

* 

OG Torque Motor Current 

0.9 AMP Max during any 
fine Align Torque 

09 

OG 

2170 

link 

5 

OG Torque Motor Current 

0.9 AMP Max during 
any fine Align Torque 

1 $ 

OG 

2172 

link 

5 . 

OG IX Resolver Out-Sine 

19.65*0.90V ms at *5* 

2.59 

GG 

2173 

link 

5 

OG IX Resolver Out-Cosine 

19. 65 * 0 .90V me at *5* 

2.59 

GG 

2181 

link 

5 

OG IX Resolver Out-Sine 11* 

5 . 35 * 0 .27V ms at 11* 

29 

GG 

2219 

link 

5 

Pitch Attitude Error 

5.05*0.5V me at 17* 

19 

GG 

2220 

link 

* 

IG CDU Pine Error 

0.0*0. 07 V ms at null 

19 

GG 

2221 

link 

* . 

IG CDU Coarse Error 

0.0*0.607 ms at null 

1 * 
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APPHDIX I (Continue*) 


STOMAL 


SIOIAL MAKE 


GO 2249 link 5 
OG 2250 Unk 4 
GO 2251 Unk 4 
GO 2279 Unk 5 
OG 2260 link 4 
OG 2261 Unk 4 
OG 2300 Unk 5 
OG 2301 link 4 
OG 2301 Unk 9 
OG 2302 Unk 4 
OG 2303 link 4 
00 33*4 link 5 

00 3305 Unk 5 

00 3311 Unk 4 
GG 3312 Unk 4 
OG 3321 link 4 
00 3322 link 4 ' 
OG 3324 Unk 5 

GO 3323 link 3 

00 4300 Unk 4 
00 6020 Unk 4 

00 6020 Unk 3 

00 6021 Unk 4 
NG 1336 link 4 
NG 1021 link 4 

HG 1022 fink 4 *' - v ' 

** . • - J:h. 


YAW Attitude Error 

MB CEKJ Fine E*ror 

MB CDU Coarse Error 

Roll Attitude Error 

OG CDU Fine Error 

OG CDU Coarse Error 

PT PA Tsuperature 

IRIG Temperature 

LRIO Draper at ure 

IMU Heater Current On 

IMU Blower Current On 

RR Shaft IX Resolver Out-Sins 

RR Shaft IX Resolver Out- 

Cosine 

RR Shaft CDU Fins Error 
RR Shaft CDU Coarse Error 
RR Trunnion CDU Fine Error 
RR Trunnion CDU Coarse E rror 
RR Trunnion IX Resolver Out- 
Sins 

RR Trunnion IX Resolver Out- 
Cosine 

LQC Teeperature 
PTPA Calibration Nodule 
Traperature 

FIFA Calibration Nodule 
Teeperature 
PSA Teeperature 
PHDIFF 3.2KC 28V/LGC SYNC 
14 VDC LGC Noise RMS 
1* VDC LGCNbise Peak 


NG 1031 link 4 4 VDC LGC Noise RMS 

NG 1032 link 4 4 VDC LGC Noise Peak 


NG 1071 link 4 
NG 1072 link 4 


4 VDC CDU Noise RMS 
4 VDC CDU Noise Peak 


NG 1501 link 4 28 VDC IMU Operate Noise RMS 

NG 1502 link 4 28 VDC IMU Operate Noise Peak 

NG 1511 link 4 28 VDC IMU Standby Noise RMS 

NG 1512 link 4 28 VDC IMU Standby Noise Peak 

NG 1521 link 4 28 VDC LGC Operate Noise RMS 

NG 1522 link 4 28 VDC LGC Operate Noise Peak 


• Link 4 - P6AAM Output Signal 
** Link 5 - SC A Output Signal 


PSAAM AWD/CR 

Oil LAB TEST SCA UNCBtTAIYTY $ 

REQUIREMENT OF FULL SCALE 

».05to.5V me at 17* 

H 

0.0iO. 07V res at nuU 

1$ 

O.OIO. 66 V res at nuU 

It 

5.05*0.5V ms at ir 

H 

0.0 ±0.07V res at null 


O.OIO. 66 V res at null 

* 

130.5 * 1*5 P la Operate li 

135 * 2.5 F la Operate 

1 1 

135 12-5*F *a Operate 

1 i 

28±1 vdc 

on 

28*1 vdc 

.on 

19 . 6510 . 96 V res at 45* 

2.5n 

19.6510.96? ras at 45* 

2.5n 

0.0 to. 07V ras at null 

m 

O.OIO. 66 V res at null 

m 

0.010.07V res at null 

m 

0.010.66V res at null 

in 

i 9 . 6510 . 9 ev rea at 45* 

2.5n 

i 9 . 6510 . 9 ev res at 45* 

2.5n 

87.5142.5*F 

on 

67 . 5122 .5*F 

on 

67.5122.5*F 

on 


85*25.0*1 0* 

0* aio* 3% 

0.4 VRMS Max 0% 

6 volts with rise time of 
2 to 5 pmm 0% 

0.4 VRMS Max 0% 

5 volts with rise time of 
2 to 50 psec 0% 

1.0 VRMS Max 0% 

5 volts with rise time of 
2 to 50 psec 0% 

1.0 VRMS Max 0% 

5 volts with rise time of 
2 to 50 nsec 0% 

1.0 VRMS Max 0% 

5 volts with rise time of 
2 to 50 fi BBC 0% 

2.0 VRMS Max 0% 

5.0 volts with rise time of 
2 to 50 p see 0% 
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ADDRH1XM I 

LMl ftLM t 


ADDITIOH It The following procedure will be performed for Ui 1 and LM 2 only. 


6.3*13 Oyrocoapaaalng That 

6.3*13.1 Inertial Inatruaant Calibration data Load. 

6.3*13.1.1 On K-148 enter: 


VERB 21 

HDUH 01 

HTIP 

01436 


arm 

xxm 

(X PIPA BIAS) 

KHTR 

ElfPR 

014*7 

(X PIPA 8.P.) 

HPP 

zzm 

KHTR 

1H1R 

01440 


urm 

rmr 

(T PIPA BIAS) 

nnp 

KHTR 

01441 


arm 

XXXXK 

(Y PIPA 8.P.) 

IHTR 

KHTR 

01442 

* 

KHTR 

mnnr 

(S PIPA BIAS) 

KHTR 

KlfTR 

01443 


KKTR 

rmy 

(£ UFA 8.P.) 

KHTR 

KHTR 

01444 


KHTR 

xxm 

(hbek) 

KHTR 

EHTR 

01449 


KHTR 

TYYYT 

(HBOT) 

KHTR 

•KHTR 

01446 


BTTR 

xxm 

(HBDE) 

KHTR 

KHTR 

01447 


IH1R 

YTYYy 

(adiax) 

KHTR 

KHTR 

01450 


KHTR 

TYYYY 

(ADIAY) 

KHTR 

KHTR 

01451 


KHTR 

xxm 

(ADIZ) 

KHTR 

KHTR 

01452 


KHTR 

xmx 

(ADSRAX) 

EHTR 
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6.3.18.1.1 (cont) 


01453 ENTR 

XXXXX (ADS RAY) ENTR 
ENTR 

01454 ENTR 

XXXXX (ADSRAZ) ENTR 
ENTR 

2506 (ZNBAZ) ENTR 

67777 ENTR 

ENTR 

02507 ENTR 

77771 ENTR 

ENTR 

02516 (LAT) ENTR 

02422 ENTR 

ENTR 

02511 ENTR 

20416 ENTR 


6.3.18.2 Non-Standard Gyrooo inpass log Position Vector Load 

6.3.18.2.1 On K-148 enter: 


VERB 21 NOUN 01 

ENTR 

02720 

ENTR 

15666 

ENTR 

ENTR 

02721 

ENTR 

17272 

ENTR 

ENTR 

02722 

ENTR 

73605 

ENTR 


ENTR 

02723 

* ENTR 

56237 

ENTR 

ENTR 

02724 

ENTR 

71156 

ENTR 

ENTR 

02725 

ENTR 

54506 

ENTR 

ENTR 

02726 

ENTR 

10000 

ENTR 

ENTR 
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6.3.18.2.1 


(Continued) 

02727 

ENTR 



00000 

ENTR 




ENTR 



02730 

ENTR 



07257 

ENTR 




ENTR 



02731 

ENTR 



20033 

ENTR 




ENTR 



02732 

ENTR 



13600 

ENTR 




ENTR 



02733 

ENTR 



16506 

ENTR 




ENTR 


- 

02734 

ENTR 



00000 

ENTR 




ENTR 



02735 ♦ 

ENTR 



00000 

ENTR 




ENTR 



02736 

ENTR 



62334 

ENTR 




ENTR 



02737 

ENTR 



71216 

ENTR 



• 

ENTR 



02740 

ENTR 



10365 

ENTR 




ENTR 



02741 

ENTR 



03117 

ENTR 




ENTR 



01764 

ENTR 

GUFTOFF 


37777 

ENTR 

POS MAX 



ENTR 



01765 

ENTR 

GUFTOFF+1 


37777 

ENTR 

POS MAX 

6.3.18.3 

Gyrocompasslng 



6.3.18.3.1 

On K-148 enter 




VERB 57 

ENTR 



00007 

ENTR 




APOLLO GAN Specification 
ND1002349 REV E 


-83- 


6.3.18.3.2 The PROG display changes to 01 for 20 seconds then to 02 for the remainder 
of Gyrooompassing. 

6.3.18.3.3 One hour after PROG light changes to 02 read and record Outer, Inner and 
Middle gimbal CDU reading from the CRT. 

8.3.18.3.4 Deleted. 

8.3.18.3.5 Deleted. 

8.3.18.3.8 One hour after performing paragraph 6.3.18.3.3 record Outer, Inner 

and Middle gimbal CDU readings from the CRT. 

8.3.18.3.7 The Outer gimbal CDU reading shall be within 1.5* of the value recorded 

In 8.3.18.3.3. The Inner and Middle gimbal CDU rending shall be within . 15* 
of the value recorded in 6.3.18.3.3. 

6.3.18.3.8 On K-148 enter the following: 


VERB 38 
VERB 40 
+00000 
+00000 
+00000 


ENTR 

NOUN 20 ENTR 
ENTR 
ENTR 
ENTR 



Addition 2: 
Addition 3: 
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ADDENDUM 1 
LMULM2 


Perforin LM 1 and LM 2 teat in accordance with the following Flowgram. 


Place a note after paragraph 6.3.1.5.2. 


Before performing the following step Insure that the ATCA switch on LEM 
Panel 16 and the ATCA/PGNCS switch on Panel 11 are in the off position. 


NOTE: 






Addition 4: 
6.3.17 

6.3.17.1 

6.3.17.2 

6.3.17.3 

6.3.17.4 

6.3.17.5 

6.3.17.6 
6.3.17.6.1 

6.3.17.7 

6.3.17.8 

6.3.17.9 

6.3.17.10 

6.3.17.11 

6.3.17.12 

6.3.17.13 

6.3.17.14 

6.3.17.15 
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LGC Clock Alignment Test 

Verify the following CRT indications: 

ACCEPT UPLINK - ON 
UP LOCK - OFF 

OP ERROR - OFF 

Set R144 to 00001 and execute observe that CRT indicates TIME ERROR 
as blank. 

Set 70 00024 020 into C156 to insert K-FACT Execute. 

Set 71 00000 000 into C156 to insert TEPOCH. Execute. 

Obtain Range Time in Hours, Minutes, and Seconds.' 

Add 5 minutes to Range time and record. 

Insert time recorded in 6.3.17.6 as 90 XX (HRS) XX (MINS) 

XX (SECS) into C156. Execute. 

Insert time recorded in 6.3.17.6 (LGC preset time) as 91+XXX (HRS) 
XX (MINS) XX (SECS). Execute. 

Before Range Time +5 minutes occurs, set 0001 into R152. Execute. 

Verify that CRT indication of TIME ERROR is blank. 

NOTE: If TIME ERROR 1 is present, repeat all preceding steps of 
LGC Clock Alignment. 

Wait until range time In 6.3.17.6 has passed. 

Set R152 to 0010. Execute. Record CRT indication of DELTA TIME. 
Verify that CRT indication of TIME ERROR is blank. 

Deleted. 

Set R152 to 0100. Execute. Verify that CRT indication of TIME ERROR 
is blank. 

Deleted. 

Set R152 to 0010. Execute. Record CRT indication of DELTA TIME. 
DELTA TIME shall be 000.00 (sec) *0.01 sec. 


6.3.17.16 


Deleted. 
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ADDENDUM 0 HR CDU TESTING 
’ LM 3 A Subsequent 

ADDITION 1: RR CDU testing requires that the Rendezvous Radar is operating. The 

Rendezvous Radar is not activated until Integrated testing. To insure that 
the RR CDU's are operating properly the minimum requirements for RR 
CDU testing are presented here so that they may be included as part of the 
requirements to be demonstrated at the first opportunity after Rendezvous 
Radar activation. 

6.3.19 RR/CDU Control 

6.3.19.1 Command Accuracy 240.00* 

6.3.19.1.1 On K-148 miter the following* 


VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
*►24000 ENTR 

*►24000 ( ENTR 

VERB 34 ENTR 


The CRT RR CDU Trunnion and Shaft angle indications shall be 
240.00 ±000.30* . 

6.3.19.2 CDU Fine and CDU Coarse Error 

6.3.19.2.1 Set up analog reoorder to monitor the following; 


Me 

as No. 

Signal Name 

a. 

GG 3311 

Shaft CDU Fine Error 

b. 

GG 3312 

Shaft CDU Coarse Error 

c. 

GG 3321 

Trunnion CDU Coarse Error 

d. 

GG 3322 

, Trunnion CDU Coarse Error 


6.3.19.2.2 On K-148 enter the following; 

VERB 36 
VERB 41 
+ +04500 
+04500 
VERB 34 


ENTR 

NOUN 40 ENTR 
ENTR 
ENTR 
ENTR 
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8.8.19.2.3 Verify the following signals on the CRT. 


RR Shaft IX Sine (GG 3304) 

RR Shaft IX Coe (GG 3305) 

RR Trunnion IX Sine (GG 3324) 
RR Trunnion IX Coe (GG 3325) 


18.4al.84 VRMS 
18.4al.84 VRMS 
18.4al.84 VRMS 
18.4al.84 VRMS 


6.3.19.2.4 


Verify that.no CDU Fine Error (GG 3311, GG 3321) exceeds 0.70 volts. 


6.3.19.2.5 Verify that no CDU Coarse Error (GG 3312, GG 3322) exceeds .680 volts. 
6.3.19.3 RR CDU Fail 


6.3.19.3.1 On K-148 enter the followii*; 


VERB 36 


ENTR 

VERB 41 

NOUN 40 

ENTR 

+66160 


ENTR 

+00000 


ENTR 

VERB 34 


ENTR 

VERB 21 

NOUN 10 

ENTR 

00012 


ENTR 

00001 


ENTR 


Verify RR CDU Fail comes ON in approximately 10 seconds.' 


6.3.19.3.2 


On K-148 enter the following; 


Press ERR" RST 
VERB 36 

VERB 41 NOUN 40 

••>00000 
+06100 
VERB 34 

VERB 21 NOUN 10 

00012 
00001 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 


Verify RR CDU Fail comes ON in approximately 10 seconds. 
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6.3.19.3.3 On K-148 enter the foilowii«: 


Press ERR RST 


VERB 36 


ENTR 

VERB 41 

NOUN 40 

ENTR 

+03375 


ENTR 

+00000 


ENTR 

VERB 34 


ENTR 

VERB 21 

NOUN 10 

ENTR 

00012 


ENTR 

00001 


ENTR 


Verify HR CDU Fall cornea ON in approximately 10 seconds. 

6.3.19.3.4 On K-148 enter the following: 


Pr es s ERR RST 
VERB 36 

VERB 41 NOUN 40 
+00000 
+03375 
VERB 34 

VERB 21 NOUN 10 
00012 
00001 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 


Verify HR eDU Fail comes ON in approximately 10 seconds. 

6.3.19.3.5 On K-148 enter the following: 

Pres ERR RST 

* VERB 36 ENTR 

VERB 41 NOUN 40 • ENTR 
+00000 ENTR 

+00000 ENTR 

VERB 34 ENTR 
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ADDENDUM m 
DANCE G4N System Tests 


Addition 1: Add new paragraph 5.6.1.3 when DANCE flight ropes are installed in 

the S/C. 

5.6.1.3 The DANCE program does not automatically display 
computer error codes when a PROG alarm occurs. If 
error code is desired enter the following on K-148: 

VERB 05 NOUN 09 ENTR 

Error code will appear in R!. 

Address if failure +1 appears in R2. 

Number of fails appears in R3. 



Addition 2: 
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Substitute this paragraph for paragraph 6.2.2.4.1 when DANCE flight 
ropes are installed in the S/C. 

6.2.2.4.1 On K-148 enter the foliowli*: * 


VERB 21 

NOUN 01 

ENTR 

00760 


ENTR 

00000 


ENTR 


Verify that NO ATT and GIMBAL LOCK lamp indications 
are OFF. 
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Addition 3: 


6.3.6 

6.3.6.1 

6.3.6.2 

6.3.6.2.1 

6.3.6.2.2 

6.3.6.2.3 

6.3.6.3 

6.3.6.3.1 

6.3.6.3.2 

6.3.6.3.3 


6.3.6.4 


6.3.6.4.1 


6.3.6.4.2 


6.3.6.4.3 


6.3.6.S 


The following procedure replaces paragraph 6.3.6 when DANCE ropes 
are installed in the S/C. 

NOTE: Manual DSKY entries diring this tost may result in a tost abort. 
IMU Operational Test. 

Verify K-STAHT tape F07L002-K105XX-00 LM G/N OPCHK is on 
K-START tape reader. 

E-Memory Program Load. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 and Row 2 indicate 
the same numbers. 

Repeat above two steps X times. 

Local g measurement. 

Start tape reader. 

In approximately IS minutes VERB 06 NOUN 66 shall flash. 

From the CRT DSKY display read and record Row 1 and Row 2 (local 
gravity whole and fractional respectively). The value recorded shall be 
between 975.0 and 985.9 cm/sec 2 . 

Horizontal earth rate measurement. 

Start tape reader. 

VERB 06 NOUN 66 shall flash. 

From the CRT DSKY display read and record R2 (horizontal component of 
earth rate acting on X ( Y, and Z IRIG's). The values recorded shall be 
between 77882 and 97882. 


Enter the following on K-148: 


VERB 36 


ENTR 

VERB 41 

NOUN 20 

ENTR 

+00000 


ENTR 

+00000 


ENTR 

+00000 


ENTR 
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Addition 4s 

6.3.7 
.6.3.7.1 

6.3.7.2 

6.3.7.2.1 

6.3.7.2.2 

6.3.7.2.3 


6.3.7.3 

6.3.7.3.1 

6.3.7.3.2 • 

6.3.7.3.3 
6.3.7.4 

6.3.7.4.1 

6.3.7.4.2 

6.3.7.4.3 


-93- 


The following procedure replaces paragraph 6.3.7 when DANCE ropes 
are Installed In the S/C. 

Semi-Automatic Mode Test. 

Verify K-START tape F07L002-K105XX-00 LEM Semi-Automatic 
Mode Test is on K-START tape reader. 

E-Memory Program Load. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 Indicates +00001. 
On K-148 enter the following: 


VERB 01 NOUN 01 ENTR 
01257 ENTR 

Record contents of Row 1 XXXXY 
VERB 21 . NOUN 01 ENTR 

01257 ENTR 

XXXXY* ENTR 


Where Y 1 is obtained from Table II of section 6.3.9. 

E-Bank Sum Check. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 and Row 2 indicate 
the same numbers. 

Repeat above two steps X times. 

Command Accuracy 0*. 

Start tape reader. 

When tape stops verify that CRT DSKY Row 1 Indicates +00002. 

Wait 15 seconds. 

Read and record CRT IMU Gimbal angles. The indications shall be 
000 e 001 degrees. 
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6.3.7.4.4 Read and record CRT CDU angle indlcationa. Indications shall be 
>000.00*000.30. 

6.3.7.5 Command Accuracy 45* • 

6.3.7.5.1 Start tape reader. 

6.3.7.5.2 When tape reader stops verify that CRT DSKY Row 1 indicates 
>00003. Wait 15 seconds. 

6.3.7.5.3 Read and record CRT IMU Gimbal angles. The indications shall be 
045 a 001 degrees. 

6.3.7.5.4 Read and record CRT CDU angle indications. Indications shall be 
>045.00 a 000.30. 

6.3.7.6 CDU Repeating Accuracy 45* . 

6.3.7.6.1 Start tape reader. 

6.3.7.6.2 Approximately 95 seooods after tape reader stops VERB 06 NOUN 02 
will flash. Verify CRT DSKY Row 1 indicates >00004. 

6.3.7.6.3 Start tape reader. 

6.3.7.6.4 When tape reader stops read and record CRT DSKY Rows 1, 2, and 3 
indications. Indications shall be between 77774 and 00003. 

6.3.7.7 Command Accuracy 90* 

6.3.7.7.1 Start tape reader. 

6.3.7.7.2 When tape reader stops verify that CRT DSKY Row 1 indicates >00005. 
Gimbal Lock lamp will'be lighted. Wait 15 seconds. 

6.3.7.7.3 Read and record CRT indication of IMU Gimbal angles. The indications 
shall be 090 a 001 degrees. 

6.3.7.7.4 Read and record CRT CDU angle indications. Indication shall be >090.00 a 
000.30. 

6.3.7.8 Command Accuracy 135* • 

6.3.7.8.1 Start tape reader. 

6.3.7.8.2 When tape reader stops verify CRT DSKY Row 1 indicates >00006. 

Wait 15 seconds. 
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6.3.7.8.3 

Read and record CRT indication of IMU Global ai*les. Indie at ions 
•hall be 135 a 001 degreea. 

6.3.7.8.4 

Read and record CRT CDU angle indications. Indications shall be 
+135.00 a 000.30. 

6.3.7.9 

CDU Repeating Accuracy 135* . 

6.3.7.9.1 

Start tape reader. 

6.3.7.9.2 

When tape reader stops verify CRT DSKY Row 1 indicates +00007. . 
Walt 10 seconds, verify Global Lock laop on DSKY is not lighted. 

6.3.7.9.3 

Start tape reader. 

6.3.7.9.4 

Approxioately 95 seconds after tape reader stops VERB 06 NOUN 02 
will flash. Verify CRT D6ky Row 1 indicates +00008. 

6.3.7.9.6 

Start tape reader. 

6.3.7.9.6 

When tape reader stops read and record CRT DSKY Rows 1, 2, and 3 
indications. Indications shall be between 77774 and 00003. 

6.3.7.10 

Plus Global Look Test. 

6.3.7.10.1 

Start tape reader. 

6.3.7.10.2 

When tape reader stops w*6t approxioately 10 seconds. Verify CRT 
DSKY Row 1 indicates +00009. Verify Global Lock laop is lighted. 

6.3.7.11 

Coooand Accuracy 225* • 

6.3.7.11.1 

Start tape reader. 

6.3.7.11.2 

When tape reader stops verify CRT DSKY Row 1 indicates +90010. 
Global Lock laop will be lighted. Wait 15 seconds. 

6.3.7.11.3 

Read and record CRT indications of IMU Global angles. Indications 
shall be 225 * 001 degrees. 

6.3.7.11.4 

Read and record CRT CDU angle indications. Indications shall be 
+225.00 + 000.30. 

6.3.7.12 

CDU Coooand Rate Test. 

6.3.7.12.1 

Middle Global Rate Test. 
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6.3.7.12.1.2 When tape reader stops verify CRT DSKY Row 1 indicates +00011. 

Verify Gimbal Lock lamp is not lighted. Wait 25 seconfe before 
proceeding. 

6.3.7.12.1.3 Start tape reader. 

6.3.7.12.1.4 Approximately 25 seconds after tape reader stops VERB 06 NOUN 02 
will flash. Verify CRT DSKY Row 1 indicates +00012. Gimbal Lock 
lamp wUl be lighted. 

6.3.7.12.1.5 Start tape reader. 

6.3.7.12.1.6 When tape reader stops read and record CRT DSKY Row 1 indication. 

This is whole part of middle gimbal torque rate. 

6.3.7.12.1.7 Start tape reader. 

6.3.7.12.1.8 When tape reader stops read and record CRT DSKY Bow 1 indications. 

This is fractional part of middle gimbal torque rate. 

6.3.7.12.1.8.1 The middle g i mb al tortpae rate shall be between 00012.00060 and00016.00000. 

6.3.7.12.2 Inner Gimbal Rate Test. 

6.3.7.12.2.1 Start tape reader. 

6.3.7.12.2.2 VERB 30 NOUN 26 will flash approximately 25 seconds after tape reader 
stops. 

6.3.7.12.2.3 Start tape reader. 

6.3.7.12.2.4 When tape reader stops read and record CRT DSKY Row 1 indication. 

This is whole part of inner gimbal torque rate. 

6.3.7.12.2.5 Start tape reader. 

6.3.7.12.2.6 When tape reader stops read and record CRT DSKY Row 1 < TK«ra tk>n, 

This is fractional part of inner gimbal torque rate. 

6.3.7.12.2.7 The inner gimbal torque rate shall be between 00012.00000 and 00016.00000. 
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6.3.7.12.3 

Outer Gimbal Rate Test. 

6.3.7.12.3.1 

Start tape reader. 

6.3.7.12.3.2 

VERB 30 NOUN 26 will flash approximately 25 seconds after tape 
reader stops. 

6.3.7.12.3.3 

Start taps reader. 

6.3.7.12.3.4 

When tape reader stops read and record CRT DSKY Row 1 indication. 
This is whole part of outer gimbal torque rate. 

6.3.7.12.3. S 

Start tape reader. 

6.3.7.12.3.6 

When tape reader stops read and record CRT DSKY Row 1 indication. 
This is fractional part of outer gimbal torque rate. 

6.3.7.12.3.7 

The outer gimbal torque rate shall be between 00012.00000 and 
00016.00000. 

6.3.7.13 

Command Accuracy 315*. 

6.3.7.13.1 

Start tape reader. 

6.3.7.13.2 

When tape reader stops verify CRT DSKY Row 1 indicates 400013. 

6.3.7.13.3 

Read and record CRT IMU Gimbal angles. Indication shall be 

315 a 001 degrees. 

6.3.7.13.4 

Read and record CRT CDU angle indication. Indications shall be 
4315.00 a 000.30. 

6.3.7.14 

CDU Repeating Accuracy 315* • 

6.3.7.14.1 

Start tape reader. 

6.3.7.14.2 

Approximately 95 seconds after tape reader stops VERB 06 NOUN 03 
will flash. Verify CRT D6KY Row 1 indicates 400014. 
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6.3.7.14.3 

Start tape reader. 

6.3.7.14.4 

When tape reader stops read and record CRT DSKY Rows 1, 2, and 3 
Indications. Indications shall be between 77774 and 00003. 

6.3.7.15 

Minus Girabal Lock Test. 

6.3.7.15.1 

Start tape reader. 

•6.3.7.15.2 

When tape reader stops verify CRT DSKY Row 1 indicates +00015. 

Verify Glmbal Lock lamp is lighted. 

6.3.7.16 

CDU Repeating Accuracy 225* . 

6.3.7.16.1 

Start tape reader. 

6.3.7.16.2 

When tape reader stops verify CRT DSKY Row 1 indicates +00016. 

Wait 15 secs, before continuing. 

6.3.7.16.3 

Start tape reader. 

6.3.7.16.4 

Approximately 95 seconds after tape reader stops VERB 30 NOUN 26 will 
flash.. 

6.3.7.16.5 

Start tape reader. 

6.3.7.16.6 

When tape reader stops read and record CRT DSKY Rows 1, 2, and 3 
indications. Indications shall be between 77774 and 00003. 

6.3.7.17 

OG CDU Fine Fail Test 

6.3.7.17.1 

Start Tape reader. 

6.3.7.17.2 

When tape reader stops verify CRT DSKY Row 1 indicates 00021 and 

Row 2 indicates 27XXX. The NO ATT lamp is lighted. 

6.3.7.17.3 

Start tape reader. 

6.3.7.17.4 

Approximately 45 secs after tape reader stops verify VERB/NOUN lights 
are flashing. ISS Warning lamp will be lighted. 

6.3.7.17.5 

Start tape reader. 
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6.3.7.17.6 

When tape reader atops verify CRT D8KY Row 1 displays 00021 and Row 2 
displays 33XXX. ISS Warning goes out approximately 4 seconds after 
stops. 

6.3.7.18 

IG CDU Fine Fail Test. 

6.3.7.18.1 

Start tape reader. 

6.3.7.18.2 

When tape reader stops verify CRT DSKY Row 1 indicates 00022 and Row 2 
indicates 27XXX. The NO ATT lamp is lighted. 

6.3.7.18.3 

Start tape reader. 

6.3.7.18.4 

Approximately 45 seconds after tape reader stops verify VERB/NOUN 
lights are flashing. ISS Warnii« lamp will be lighted. 

6.3.7.18.5 

Start tape reader. 

6.3.7.18.6 

When tape reader stops verify CRT DSKY Row 1 displays 00022 and Row 2 
displays 33XXX. ISS Warning goes out approximately 4 seconds after tape 
stops. 

6.3.7.19 

MG CDU Fine Fail Test. 

6.3.7.19.1 

Start tape reader. 

6.3.7.19.2 

When tape reader stops verify CRT DSKY Row 1 indicates 00023 and Row 2 
indicates 27XXX. The NO ATT lamp is lighted. 

6.3.7.19.3 

Start tape reader. 

6.3.7.19.4 

Approximately 45 seconds after tape reader stops verify VERB/NOUN 
lights are flashing. CSS Warning lamp will be lighted. 

6.3.7.19.5 

Start tape reader. 

6.3.7.19.6 

When tape reader stops verify CRT DSKY Row 1 displays 00023 and Row 2 
displays33XXX- ISS Warning goes out approximately 4 seconds after tape 
stops. 5 

6.3.7.20 

OG CDU Coarse Fail Test. 

6.3.7.20.1 

Start tape readers. 

6.3.7.20.2 

When tape reader stops verify CRT D6KY Row 1 indicates 00024 and Row 2 
indicates 27XXX. The NO ATT lamp is lighted. 
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.3.7.20.3 Start tape reader. 

. 3.7.20.4 Approximately 45 seconds after the tape reader stops Yerify VERB/NOUN 

lights are flashing. ISS Warning lamp will be lighted. 

.3.7.20.5 Start tape reader. 

.3.7.20.0 When tape reader stops verify CRT DSKY Row 1 displays 00024 and Row 2 
displays 33XXX. ESS Warning goes out approximately 4 seconds after 
tape stops. 

.3.7.21 IG CDU Coarse Fail Test. 

• 3.7.21.1 Start tape reader. 

. 3.7.21.2 When tape reader stops verify CRT DSKY Row 1 indicates 00025 and Row 2 
indicates 27XXX. The NO ATT lamp is lighted. 

• 3.7.21.3 Start tape reader. 

.3.7.21.4 Approximately 45 seconds after the tape reader stops verify VERB/NOUN 
lights are flashing. ISS Warning lamp will be lighted. 

.3.7.21.5 8tart tape reader. 

.3.7.21.6 When tape reader stops verify CRT DSKY Row 1 displays 00025 and Row 2 
displays 33XXX. IBS Warning goes oat approximately 4 seconds after tape 
stops. 

.3.7.22 MG CDU Coarse Fail Test. 

• 3.7.22.1 Start tape reader. 

. 3.7.22. 2 When tape reader stops verify CRT DSKY Row 1 indicates 00026 and Row 2 
indicates 27XXX. The NO ATT lamp is lighted. 

.3.7.22.3 Start tape reader. 

. 3.7.22.4 Approximately 45 seconds after the tape reader stops verify VERB/NOUN 
lights are flashing. ESS Warning lamp will be lighted. 


1.3.7.22.5 


Start tape reader. 
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6.3.7.22.6 

6.3.7.23 

6.3.7.23.1 

6.3.7.23.2 


6.3.7.23.3 

6.3.7.23.4 


6.3.7.23.6 

6.3.7.23.6 


6.3.7.23.7 

6.3.7.23.8 
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When tape reader atopa verify CRT DSKY Row 1 diaplaya 00026 and Row 2 
diaplaya 33XXX. ISS Warning goea out approximately 4 aeconda after tape 
atopa. 


FDAI Linearity Teat. 

Start tape reader. 

On CRT verify the following! 

CRT DSKY Row 1 indicates +00385. 

PITCH ATT ERROR is between +15.3 and +18.7 DEG (GG 2219) 
YAW ATT ERROR is between +15.3 and +18.7 DEG (GG 2249) 
ROLL ATT ERROR is between +15.3 and +18.7 DEG (GG 2279) 

Start tape reader. 

On CRT verify the following: 

CRT DSKY Row 1 indicates +00364. 

PITCH ATT ERROR la between +14.4 and +17.6 DEG (GG 2219) 
YAW ATT ERROR is between +14.4 and +17.6 DEG (GG 2249) 
ROLL ATT ERROR is between +14.4 and +17.6 DEG (GG 2279) 

Start tape reader. 

On CRT verify the following: 

CRT DSKY Row 1 indicates +00136. 

PITCH ATT ERROR is between +05.4 and +06.6 DEG (GG 2219) 
YAW ATT ERROR is between +05.4 and +06.6 DEG (GG 2249) 
ROLL ATT ERROR is between +05.4 and +06.6 DEG (GG 2279) 

Start tape reader. 

On CRT verify the follow!^ 

CRT DSKY Row 1 indicates +00000. 

PITCH ATT ERROR is between +00.2 and -00.2 DEG (GG 2219) 
YAW ATT ERROR is between +00.2 and -00.2 DEG (GG 2249) 
ROLL ATT ERROR is between +00.2 and -00.2 DEG (GG 2279) 


6.3.7.23.9 


Start tape reader. 
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6.3.7.23.10 On CRT verify the following: 

CRT D6KY Row 1 indicates -00136. 

PITCH ATT ERROR is between -05.4 and -06.6 DEG (GG 2219) 
YAW ATT ERROR is between -05.4 and -06.6 DEG (GG 2249) 
ROLL ATT ERROR is between -05.4 and -06.6 DEG (GG 2279) 

6.3.7.23.11 Start tape reader. 

.6.3.7.23.12 On CRT verify the following: 

CRT D6KY Row 1 indicates -00364. 

PITCH ATT ERROR is between -14.4 and -17.6 DEG (GG 2219) 
YAW ATT ERROR is between -14.4 and -17.6 DEG (GG 2249) 
ROLL ATT ERROR is between -14.4 and -17.6 DEG (GG 2279) 

6.3.7.23.13 Start tape reader. 

6.3.7.23.14 On CRT verify the following: 

CRT DSKY Row 1 indicates -00385. 

PITCH ATT ERROR is between -15.3 and -18.7 DEG (GG 2219) 
YAW ATT ERROR is between -15.3 and -18.7 DEG (GG 2249) 

ROLL ATT ERROR is between -15.3 and -18.7 DEG (GG 2279) 

6.3.7.24 On K-148 enter VERB 36 ENTR 

The proper operation of the IMU CAGE function (consisting of steps 

6.3.7.24.1 thru 6.3.7.24.7)need be performed only once during 
the initial PGNCS Operational Test and omitted from subsequent 
testing of test 6.3.7. 

6.3.7.24.1 . On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 

+00500 ENTR 

+00500 ENTR 

+00500 ENTR 

6.3.7.24.2 On the CRT, verify all IMU gimbal angles indicate between 003 and 
007 deg. 
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6.3.7.24.3 On analog recorder, monitor the following signals: 

SIGNAL NAME 
MG Servo Error Total 
IG Servo Error Total 
OG Servo Error Total 
IG IX Resolver Sine 
OG IX Resolver Sine 
MG IX Resolver Sine 
IMU 28V 1% 800 cps 

6.3.7.34.4 Start analog recorder to a chart speed of 5 mm/sec. 

6.3.7.24.5 On LEM Cabin Panel 4, hold IMU CAGE momentary toggle switch in 
the ON position. (Do not release.) 

6.3.7.24.6 On analog recorder, verify the IX Resolver Sine signals (GG 2112, GG 2172, 
GG 2142) nail out to less than 0.5 VRMS. Release IMU CAGE switch to the 
OFF position. Disregard any momentary transients on the IX Resolver Sine 
signals when the switch is released. Any sustained oscillations shall be 
cause for immediate removal of IMU Operate power. 

6.3.7.24.7 On the CRT, verify all IMU glmbal aisles indicate between 359 and 001. 

6.3.7.25 Stop analog recorder. 

6.3.7.25.1 On K-148 enter the following: 

VERB 36 ENTR 

VERB 43 ENTR 

♦01700 ENTR 

♦00600 ENTR 

-01700 ENTR 

On CRT verify the following: 

YAR ATT ERROR is between +15.3 and 18.7 DEG (GG 2249) 

PITCH ATT ERROR is between ♦OS. 5 and 06.6 DEG (GG 2219) 

ROLL ATT ERROR is between -15.3 and -18.7 DEG )GG 2279) 

6.3.7.26 On K-148 enter the following sequence: 

ENTR 

NOUN 20 ENTR 
ENTR 
ENTR 
ENTR 


j 


VERB 36 
VERB 41 
+00800 
+00100 
-00800 


SIGNAL NO. 

a. GG 2136 

b. GG 2106 

c. GG 2166 

d. GG 2112 
s. GG 2172 
f. GG 2142 
*• GG 1201 
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6.3.7.27 


6.3.7.28 
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On CRT verify the following: 

IG IX Resolver Sin (11* ) is between +06.5 and +09.6 DEG (GO 2121) 
MG IX Resolver Sin (11* ) is between +00.5 and +02.5 DEG (GG 2151) 
OG IX Resolver Sin (11* ) is between -06.5 and -09.5 DEG (GG 2181) 

On K-148 enter foe following: 


VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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Addition 5: 

6.3.8 

6.3.8.1 

6.3.8.2 

6.3.8.8 

6.3.8.3.1 

6.3.8.3.5 
6.3.8.4 

6.3.8.4.1 

6.3.8.4.5 

6.3.8.4.3 


6 . 3 . 8.6 
6.3.8.5.1 
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The following procedure replaces paragraph 6.3.8 when DANCE flight 
ropes are installed in the S/C. 

IRIG Scale Factor Test. 

Verify K-START tape F07L003-K00XXX-00 LM IRIG Scale Factor Test 
is on the K-START tape reader. 

On K-148 enter the following: 

VERB 36 ENTR 

E-Memory Program Load. 

Start tape reader. 

When tape reader stops verify that CRT D6KY Row rindicates 77777. 
Test Position data load (+X S. F.). 

Start tape reader. 

When tape reader stops verify that CRT D6KY Row 1 displays indicates 


Oa K-148 eater the followiiq* 

VERB S3 NOUN 26 ENTR 
04000 ENTR 

XXXXX (8 TAR TING ADDRE8S) ENTR 
YYYYY BBANK ENTR 
VERB 30 ENTR 

Test Position Data Load (+Y S. F.). 


Start tape reader. 
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6.3.8.5.2 When tape reader stops verify that CRT D6KT Row 1 display 
indicates -H)0002. 

6.3.8.5.3 On K-148 enter the following: 

VERB 25 NOUN 26 ENTR 

04000 ENTR 

XXXXX (STARTING ADDRESS) ENTR 
YYYYY BBANK ENTR 

VERB 30 ENTR 

6.3.8.5.4 When VERB 06 NOUN 41 flashes verify the followli« on the CRT 
D6KY display: 

R2 - XX. XXX Site Latitude (See Table 1) 

R3 - XXX. XX NAV BASE AZIMUTH 

If R2 requires correction enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

If R3 requires correction enter VERB 23 ENTR into K-148 and enter 
oorrect azimuth. 

6.3.8.5.5 On K-148 enter the following: 

VERB 33 ENTR 

6.3.8.5.6 In approximately 200 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+YIRIG scale factor error in parts per 
million. Position -N)0002). 

6.3.8.6 Test Position data load (+Z S. F.). 

6.3.8.6.1 Start tape reader. 

6.3.8.6.2 When tape reader stops verify that CRT DSKY Row 1 displays indicates 
+00003. 

6.3.8.6.3 On K-148 enter the following: 

NOUN 26 ENTR 

ENTR 

(STARTING ADDRESS) ENTR 
BBANK ENTR 

ENTR 


VERB 25 
04000 
XXXXX 
YYYYY 
VERB 30 
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6.3.8.6.4 When VERB 06 NOUN 41 flashes verify the followli« on the CRT D6KY 
display. 

R2 - XX. XXX Site Latitude (See Table 1) 

R3-XXX.XX NAV .BASE AZIMUTH 

If R2 requires correction enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

If R3 requires correction enter VERB 23 ENTR into K-148 and enter 
correct azimuth. 

6.3.8.6.5 On K-148 enter the following: 

VERB 33 ENTR 

8.3.8.8.0 In approximately 200 seconds VERB 06 NOUN 88 will flash. 

Record from CRT D6KY display Row 1. (+Z IRIG 8cale Factor error 
In parts per million. Position +00003.) 

6.3.8.7 Test Position data load (-X 8. F.). 

6.3.8.7.1 8tart tape reader. 

5.3.8.7.2 When tape reader stops verify that CRT D6KT Row 1 displays indicate 

- 00001 . 

0.3.8.7.3 On K-148 enter the followii*: 


VERB 25 NOUN 25 ENTR 

04000 ENTR 

XXXXX (STARTING ADDRESS) ENTR 
YYYYY BBANK ENTR 

VERB 30 ENTR 


0.3.8.7.4 When VERB 00 NOUN 41 flashee verify the following on the CRT DBKT 
display: 

R2 • XX. XXX She Latitude (See Table 1) 

R3 - XXX. XX NAV BASE AZIMUTH 

If R2 requhree correction enter VERB 22 ENTR into K-148 and enter 
oorreot latitude. 


i 


V R3 requires correction enter VERB 23 ENTR Into K-148 and enter 
oorreot azimuth. 
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6.3.8.7.5 

6.3.8.7.6 

6.3.8.8 

6.3.8.8.1 

6.5.8.8.2 


6.3.8.8.4 

6.5.8.8.5 

6.5.8.8.6 

6.S.8.9 

6.3.8.9.1 
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On K-148 enter the following: 

VERB 33 ENTR 

In approximately 200 aeconda VERB 06 NOUN 98 will flash. 

Record from CRT DBKY display Row 1. (-X DUG Scale Factor error 
in parts per million. Position -00001.) 

Test Position data load (-Y S. F.). 

Start tape reader. 

When tape reader stops verily that CRT DSKY Row 1 display 
indicates -00002. 


On K-148 enter the following: 


VERB 25 

NOUN 26 

ENTR 

04000 


ENTR 

XXXXX 

(STARTING ADDRESS) 

ENTR 

YYYYY 

BBANK 

ENTR 

VERB 30 


ENTR 


When VERB 06 NOUN 41 flashes verify the following on the CRT DSKY 
display. 

R2 - XX. XXX Site Latitude (see Table 1) 

R3 - XXX.XX NAV BASE AZIMUTH 

If R2 requires correction enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

If R3 requires correction enter VERB 23 ENTR into K-148 and enter correct 
azimuth. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 200 seconds VERB 06 NOUN 98 will flash. 

Record from CRT DSKY display Row 1. (-Y IRIG Scale Factor error in 
parts per million. Position -00002.) 

Test Position data load (-Z 8. F.). 

Start tape reader. 




6.5.8.9.2 

6.3.8.9.3 

6.5.8.9.4 


6.S.8.9.5 

6.3.8.10 


APOLLO GAN Specification 
ND1002349 REV E 


- 109 - 


When tape reader stops verify that CRT DSKY Row 1 display 
indicates -00003. 

On K-148 enter the following: 


VERB 25 NOUN 26 ENTR 

04000 ENTR 

XXXXX (STARTING ADDRESS) ENTR 

YYYYY BBANK ENTR 

VERB 30 ENTR 


When VERB 06 NOUN 41 flashes verify the following on the CRT DSKY 
display. 

R2 - XX. XXX Site Latitude (See Table 1) 

R3 - XXX. XX NAV BASE AZIMUTH 

If R2 requires correction enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

U R3 requires correction enter VERB 23 ENTR into K-148 and enter 
correct azimuth. 

In approximately 200 seconds VERB 06 NOUN 98 will flash. Record 
from CRT D6KY display Row 1. (-Z IRIG Scale Factor error in parts 
per million. Position -00003). 

Terminate this test by entering the followii* into K-148: 

VERB 36 ENTR 

VERB 41 NOUN 20 ENTR 
‘♦*00000 ENTR 

+00000 • ENTR 

+00000 ENTR 


6.3.8.11 


The Scale Factor Error for each of the 6 positions shall be 0* 1750 PPM. 
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Addition 6: The following procedure replaces paragraph 6.3.9 when DANCE flight 

ropes are installed in the S/C. 

0*3.9 IMU Performance test. A reference data sheet is provided at the end 

of this section to aid in data redaction. 

6.3.9.1 Insure that IMU Operate power and LGC Operate power has been supplied 
for a minimum of one hour and that the IMU is not in a Gimbal Lock 
condition. 

6.3.9.2 On CRT. monitor and record DUG TEMP (GG 2301) and PIPA TEMP 
(GG 2300). 

6.3.9.3 On K-148 enter the following; 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT D6KY Row 1 indication AAAAA and the time of day. 

€.3.9.4 On K-148 enter the following: 


VERB 21 

NOUN 01 

ENTR 

03377 


ENTR 

AAAAA 


ENTR 

VERB 06 

NOUN 02 

ENTR 

03377 


ENTR 


Record CRT D6KY Row 1 indications as iBBBBB. 
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6.S.9.9 


6.3.9.9.1 


6.3.9.9.2 


6.3.9.9.3 


6.3.9.9.4 


6.3.9.9.S 


6.S.9.9.6 


6.3.9.9.7 


6.3.9.9.8 


Position 1 Stable Member Matrix Load. 

Start tape reader. 

When tape reader stops enter the following in K-148: 

VERB 92 ENTR 

00001 » ENTR 

Observe VERB 21 NOUN 01 flashii*. On K-148 enter the followii«» 

+XXX. XX ENTR (Correct navigation base azimuth *0.50 deg.) 

428.516 ENTR (Correct test site latitude) 

Verify values in R1 and R2 are correct. 

Enter the following on K-148* 

VERB 33 ENTR 

In approximately 12 minutes, VERB 06 NOUN 98 shall flash. 

From the CRT, DSKY display, record R2 [+NBDY (position +0000lj] 

Enter the following on K-148: 

VERB 33 ENTR 

In approximately 6 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY, record R1 and R2 PI PA lg (position +00001]] . 

Row 1 is whole part. Row 2 is fractional part. 

Enter the following on K-148: 

VERB 36 ENTR 


6.3.9.10 Position 2 Stable Member Matrix Load. 

6.3.9.10.1 Start tape reader. 

6.3.9.10.2 When tape reader stops enter the following on K-148: 


VERB 92 
00001 


ENTR 

ENTR 
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6.3.9.5 Perforin the following calculations: 
a* BBBBB x 5 12 

“— 3600 — - CCCC.C (Contents (hrs) of high order scaler register) 

b. 23.3-CCCC.C -DDDD.D hours. 

c. DDDD. D + present time of day * time of day at which high order scalar 
register will overflow. 

6.3.9.6 If the time of day is within 12 minutes of that calculated in 6.3.9.5.o 
when about to perform any of the following paragraphs, wait until that time 
calculated in 6.3.9.5.c has passed and proceed. 

a. 6.3.9.9.6 

b. 6.3.9.10.6 
e. 6.3.9.11.6 

d. 6.3.9.12.6 

e. 6.3.9.13.4 

f. 6.3.9.14.4 

6.3.9.7 On K-148 enter die following sequenoe: 


VERB 01 NOUN 01 ENTR 

01257 ENTR 

Record contents ef Row 1 XXXXY 
VERB 21 NOUN 01 ENTR 

01257 ENTR 

XXXXY* ENTR 


Where Y* is obtained from Table n. 

6.3.9.8 E-Memory Load. 

6.3.9.8.1 • Start tape reader. . 

6.3.9.8.2 When tape reader stops miter the following on K-148: 


VERB 05 NOUN 01 ENTR 
02239 ENTR 

6.3.9.8.3 Verify CRT DSKY display the following: 

Row 1 00033 

Row 2 00000 

Row 3 00000 
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6.3.9.10.3 Obaerre VERB 21 NOUN 01 flashing. On K-148 enter the following: 

♦XXX. XX ENTR (Correct navigation azimuth *0. 5 deg) 

♦28.516 ENTR (Correct teat site latitude) 

Verify values la R1 and R2 are correct. 

6.3.9.10.4 Enter the following on K-148: 

VERB 33 ENTR 

6.3.9.10.5 In approximately 12 minutes VERB 06 NOUN 98 shall flash. 

From the CRT D6KY display record R2 [♦NBDZ (position ♦00002)]. 

6.3.9.10.6 Enter the followii^ on K-148: 

VERB 33 ENTR 

6.3.9.10.7 In approximately 6 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R1 and R2 £-X PIPA lg (Position ♦00002)]. 

Row 1 is whole part. Row 2 is fractional part. 

6.3.9.10.8 Enter the following on K-148: 

VERB 33 ♦ ENTR 

6.3.9.10.9 In approximately 67 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R2 [-NBDX ♦ ADIAX (position +00002)] . 

6.3.9.10.10 Enter the following on K-148: 

VERB 36 ENTR 

6.3.9.11 Position 3 Stable Member Matrix Load. 

6.3.9.11.1 Start tape reader. 

6.3.9.11.2 When tape reader stops enter the following on K-148: 

VERB 92 ENTR 

00001 ENTR 

6.3.9.11.3 Observe VERB 21 NOUN 01 flashily. On K-148 enter the following: 

♦XXX. XX ENTR (Correct navigation base azimuth ±0.5 deg.) 

♦28.516 ENTR (Correct test site latitude) 

Verify values in R1 and R2 are correct. 


I 
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6.3.9.11.4 Enter the following on K-146: 

VERB 33 ENTR 

6.3.9.11.5 In approximately 12 minute*, VERB 06 NOUN 98 shall flash. 

From the CRT, DSKY display, record R2 Q-NBDX (position 3)] . 

6.3.9.11.6 Enter the following on K-146: 

VERB 33 ENTR 

6.3.9.11.7 In approximately 6 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY, record R1 and R2 Q+Z PIPA lg (position +00003)]. 

Row 1 is whole part. Row 2 is fractional part. 

6.3.9.11.6 Enter the following on K-148: 

VERB 36 ENTR 

6.3.9.12 Position 4 Stable Member Matrix Load. 

6.3.9.12.1 Start tape reader. 

6.3.9.12.2 When tape reader stops sntsr the following on K-148: 

VERB 92 ENTR 

00001 ENTR 

6.3.9.12.3 Observe VERB 21 NOUN 01 flashily. On K-146 enter the 
following: 

♦XXX. XX ENTR (Correct navigation azimuth *0.5 deg.) 

♦28.516 ENTR (Correct test site latitude) 

Verify values in R1 and R2 are correct. 

6.3.9.12.4 Enter tl» following on K-148: 

VERB 33 ENTR 

6.3.9.12.5 In approximately 12 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY, record R2 C+NBDY + ADSRAY (position +00004)] . 

6.3.9.12.6 Enter the following on K-148: 


VERB 33 


ENTR 



6.3.8. 12.7 


X, 


4.3.8.12.8 


6.3.8.12.8 


6.3.8.12.10 


6.3.8.13 


6.3.8.13.1 


6.3.8.13.2 


6.3.8.13.3 


6.3.8.13.4 


6.3.8.13. S 


6.3.8.13.6 


6.3.8.13.7 


6.3.8.14 


6.3.8.14.1 
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In approximately 6 minutes, VERB 06 NOUN 88 shall flash. From the 
CRT DSKY record R1 and R2 Q-Z P1PA If (position +00004)]]. 

Row 1 is whole part. Row 2 is fractional part. 

Enter the following on K-148: 

VERB S3 ENTR 

In approximately 87 minutes VERB 06 NOUN 88 shall flash. From the 
CRT DSKY record R2 Q+NBDZ + ADIAZ (position +00004)] . 

Enter the following on K-148: 

VERB 36 ENTR 

Position 5 Stable Member Matrix load. 

Start tape reader. 

When tape reader stops enter the following on K-148: 

VERB 82 ENTR 

00001 ENTR 

Observe VERB 21 NOUN 01 flashily on K-148 enter the followii*: 

+XXX. XX ENTR (Correct navigation azimuth ±0.5 deg.) 

+28.516 ENTR (Correct test site latitude) 

Verify values in R1 and R2 are correct. 

Enter the following on K-148: 

VERB 33 ENTR 

The PROG alarm and GIMBAL LOCK lamps shall light. Press Error 
Reset. 

fa approximately 5 minutes VERB 06 NOUN 88 shall flash. From the 
CRT DSKY record R1 and R2 Q+Y PIPA (position +00005)]. 

Enter the following on K-148: 

VERB 36 ENTR 

Position 6 Stable Member Matrix Load. 

Start tape reader. 



rll#r 
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0.3.9.14.2 When tape reader stops enter the follow on K-148: 

VERB 92 ENTR 

00001 ENTR 

10.3 Observe VERB 21 NOUN 01 flashing. On K—148 enter tike followh^* 

♦XXX. XX ENTR (Correct navigation azimuth *0.5 deg.) 

♦28.510 ENTR (Correct test site latitude) 

Verify values in R1 and R2 are correct. 


0.3.9.14.4 Enter the follow ii^ on K-148: 


VERB 33 ENTR 

0.3.9.14.5 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error 
Reset. 


0.3.9.14.0 


0.3.9.14.7 


0.3.9.15 


0.3.9.15.1 


0.3.9.15.2 


In approximately 5 minutes, VERB 00 NOUN 98 shall flash. From the 
CRT D6KY record HI and R2 |]-Y PIPA (position +00005)] . 

Enter the following on K-148: 

VERB 30 ENTR 

Position 7 Stable Member Matrix Load. 

Start tape reader. 

When tape reader stops enter the followii^ on K-148: 


VERB 92 ENTR 

00001 ENTR 


0.3.9.15.3 • Observe VERB 21 NOUN 01 flashii*. On K-148 enter the follow fag: 

♦XXX. XX ENTR (Correct navigation azimuth ±0. 5 deg.) 

♦28.510 ENTR (Correct test site latitude ) 

Verify values in R1 and R2 are correct. 


0.3.9.15.4 Enter the following on K-148: 


VERB S3 ENTR 


0.3.9.15.5 In approximately 12 minutes VERB 00 NOUN 98 shall flash. From the 
CRT DSKY record R2 [+. 707 ADSRAX - NBDX (position +00007)] . 
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0.3.3.15.0 On K-148 enter the follow!^: 

VERB 30 ENTR 

0.3.3.10 Position 8 Stable Member Matrix Load. 

0.3.3.10.1 Start tape reader. 

0.3.3.10.2 When tape reader stops enter the following on K-148: 

VERB 32 ENTR 

00001 ENTR 

0.3.3.10.3 Observe VERB 21 NOUN 01 flashing. On K-148 enter the following: 

♦XXX. XX ENTR (Correct navigation azimuth ±0.5 deg.) 

+28.510 ENTR (Correct test site latitude. 1 
Verify values in R1 and R2 are correct. 

0.3.3.10.4 Enter the following on K-148: 

VERB 33 ENTR 

0.3.3.10.5 In approximately 12 minutes VERB 06 NOUN 98 shall flash. From the 

CRT DSKY record R2[-.707 (NBDZ + NBDY) +0.5 (ADSRAY + AD6RAZ) 
+0.5 (AD1AZ - ADIAY) (position 8)J. 

8.3.3.18.0 On K-148 enter the following: 

VERB 36 ENTR 

6.3.9.17 Position 9 Stable Member Matrix Load. 

6.3.9.17.1 ' Start tape reader. 

6.3.9.17.2 When tape reader stops enter the following on K-148: 

VERB 92 ENTR 

00001 ENTR 

0.3.9.17.3 Observe VERB 21 NOUN 01 flashily. On K-148 enter the following: 

♦XXX. XX ENTR (Correct navigation azimuth *0.5 deg.) 

+28.516 ENTR (Correct test site latitude 4 
Verify values in R1 and R2 are correct. 



•.3.9.17.4 

6.3.9.17. 5 

6.3.9.17.6 

6.3.9.18 

6.3.9.18.1 

6.3.9.18.2 

6.3.9.18.3 

6.3.9.18.4 

6.3.9.18.5 

6.3.9.18.6 


APOLLO GAN Specification 
ND1002349 REV E 


r! 16 -» 

Enter the following on K-148: 

VERB 33 ENTR 

In approximately 12 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R2 Q-NBDZ + .707 ADSRAZ (position +00009)]. 

On K-148 enter the following: 

VERB 36 ENTR 

Position 10 Stable Member Matrix Load. 

Start tape reader. 

When tape reader stops enter the following on K-148: 

VERB 92 ENTR 

00001 ENTR 

Observe VERB 21 NOUN 01 flashii*. On K-148 enter the following: 

+XXX. XX ENTR (Correct navigation azimuth +0.5 deg.) 

+28.516 ENTR (Correct test site latitude.) 

Verify values in R1 and R2 are correct. 

Enter the following on K-148: 

VERB 33 ENTR 

In approximately 12 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R2 £. 707 (NBDY - NBDX) +. 5 (ADLAY - ADLAX) 
+.5 AD6RAX (position +00010)]. 

On K-148 enter foe following: 


VERB 36 


ENTR 
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6.3.12 

6.3.12.1 

6.3.12.1.1 


6.3.12.1.2 
6.3.12.1.3. 
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Tbe following procedure should be used when DANCE flight ropes are 
installed in the 8/C. 

Gimbal Friction Test. 

Inner Gimbal Friction Test. 

On K-146 enter the following sequences: 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

Wait 15 seoonds 


VERB 41 NOUN 20 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

Wait 15 seoonds 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 


On the CRT, verify CDU X, CDU T, CDU Z indicate +00000 (+00200). 
Set up Analog Recorder to monitor the following signals: 


MEASUREMENT NO. 

SIGNAL NAME 

a. 

GG 2110 

IG Torque Motor Current 

b. 

GG 2106 

IG Servo Error Total 

c. 

GG 2107 

IG Servo Error in Phase 

d. 

GG 2112 

IG lx Resolver Sine 

e. 

GG 2113 

IG lx Resolver Cosine 

f. 

GG 2220 

IG CDU Fine Error 

6. 

GG 1201 

IMU 28V 1% 800 CPS 

h. 

GG 2221 

IG CDU Coarse Error 
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6.3.12.1.4 Set up Analog Recorder to monitor the following signals: 

MEASUREMENT NO . SIGNAL NAME 

a. GG 2300 PIPA TEMP 

b. GG 2301 IRIGTEMP 

o. GG 1520 +28 VDC LGC OPR BUS 

6.3.12.1.5 After 10 seconds has elapsed since step 6.3.12.1.1, enter the followii^ 
info K-148: 

VERB 21 NOUN 01 ENTR 
02500 ENTR 

00000 ENTR 


6.3.12.1.6 Verify on CRT, DSKY display: 

VERB 21 NOUN 01 
Rl- 00000 
R3- 02500 


6.3.12.1.7 


On K-148 enter the following sequence: 


NOUN 15 

ENTR 


00000 

4 ENTR 

ENTR 

37777 

ENTR 

ENTR 

37743 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

(once) 


6.3.12.1.8 Start analog recorders using a chart speed of 10 mm/sec. 
(IG-360* TORQUE) 


6.3.12.1.9 


On K-148 enter the following sequences: 


y 


VERB 01 NOUN 01 ENTR 

01273 ENTR 

Records contents of Row 1 XXXXY 

VERB 21 NOUN 01 ENTR 

01273 ENTR 

XXXXY 1 ENTR 

Where Y* is obtained from Table II of section 6.3.9. 

VERB 42 ENTR 

VERB 33 ENTR 


6.3.12.1.10 Monitor analog recorder. When the IG Torque Motor Current signal 
(GG 2110) drops to a quiescent level (approximately 12 minutes), stop 
the recorders. 
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6.3.12.1.11 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 

6.3.12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all indicate ♦000.00 (*002.00). 

6.3.12.1.13 After 10 seconds has elapsed since step 6.3.12.1.11 enter the following 
sequence into K-148i 

VERB 21 NOUN 01 ENTR 

02500 ENTR 

00000 ENTR 

6.3.12.1.14 Verify on CRT, DSKY display: 

VERB 21 NOUN 01 

R1 00000 

R3 , 02500 

6.3.12.1.15 On K-148 enter the following sequence: 

NOUN 15. ENTR 

00000 ENTR ENTR 

40000 ENTR ENTR 

40034 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR (once) 

6.3.12.1.16 Start analog recorders using a chart speed of 10 mm/sec 
(IG +360* TORQUE). 

6.3.12.1.17 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.1.18 Monitor analog recorder. When the IG Torque Motor Current signal 
(GG 2110) drops to a quiescent level (approximately 12 minutes), stop 
the recorders. 
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6.3.12.2 
6.3.12.2.1 


6.3.12.2.2 

6.3.12.2.3 


6.3.12.2.4 

6.3.12.2.5 

6.3.12.2.6 
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Outer Gimbal Friction Test. 


On K-148 enter the foil oaring sequence: 


VERB 40 NOUN 20 

VERB 41 NOUN 20 

+00000 
+00000 
+00000 


ENTR Wait 3 seconds 

ENTR 

ENTR 

ENTR 

ENTR 


On the CRT, verify CDU X, CDU Y, CDU Z indicate +000.00 (±002.00). 
Set up analog recorder to monitor the followlig: 


MEASUREMENT NO. 

SIGNAL NAME 

a. 

GG 2167 

OG Servo Error In Phase 

b. 

GG 2170' 

OG Torque Motor Current 

c. 

GG 2166 

OG Servo Error Total 

d. 

GG 2280 

OG CDU Fine Error 

a. 

GG 2172 

OG IX Resolver Sine 

f. 

GG 2173 

OG IX Resolver Cosine 

f* 

GG 2281 

OG CDU Coarse Error 


After 10 seconds has elapsed since step 6.3.12.2.1 enter the followii*: 

VERB 21 NOUN 01 ENTR 

02500 ENTR 

3777? ENTR 

Verify on CRT, DSKY display: 

VERB 21 NOUN 01 

R1 37777 

R3 02500 < 

On K-148 enter the following sequence: 


NOUN 15 

ENTR 


37743 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

|MM») 
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6.3.12.2.7 

6.3.12.2.8 

6.3.12.2.9 

6.3.12.2.10 

6.3.12.2.11 

6.3.12.2.12 

6.3.12.2.13 

6.3.12.2.14 

6.3.12.2.15 
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Start analog recorders using a chart speed of 10 mm/sec. 

(OG-360* TORQUE) 

On K-148 enter the following sequence: 

VERB 42 ENTR 
VERB 33 ENTR 

Monitor analog recorder. When the OG Torque Motor Current signal 
(GG 2170) drops to a quiescent level (approximately 12 minutes) stop 
the recorders. 


On K-148 enter the following sequence: 


VERB 40 NOUN 20 

VERB 41 NOUN 20 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 


ENTR Wait 3 seconds 
ENTR 


On the CRT, verify CDU X, CDU T, CDU Z indicates +000. 00 <*002.00). 


After 10 seconds has elapsed since step 6.3.12.2.10, enter the following 
sequence into K-148: 


VERB 21 NOUN 01 ENTR 
02500 ENTR 

40000 ENTR 


Verify on CRT, DSKY display: 

VERB 21 NOUN 01 

R1 40000 

R3 02500 


On K-148 miter the following sequence: 


NOUN 15 

ENTR 


40034 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

(once) 


Start analog recorders using a chart speed of 10 mm/sec (OG +360* TORQUE). 
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6.3.12.2.16 On K-148 enter the following sequence; 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.2.17 Monitor analog recorder. When the OG Torque Motor Current signal 
(GG 2170) drops to a quiescent level (approximately 12 minutes) stop 
the recorders. 

* 6.3.12.3 Middle Gimbal Friction Test. 

6.3.12.3.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

♦onnoo ENTR 

♦00000 ENTR 

♦06750 ENTR 

6.3.12.3.2 On the CRT, verify CDU X -♦006.00*002.00, CDU Y - +000.00*002.00, 
and CDU Z * ♦067.50*002.00. 

6.3.12.3.3 Set up analog recorder to monitor the followli*:: 

SIGNAL NAME 
MG Servo Error Total 
MG Servo Error In Phase 
MG Torque Motor Current 
MG IX Resolver Cosine 
MG CDU Fine Error 
MG IX Resolver Sine 
MG CDU Coarse Error 

6.3.12.3.4 After 10 seconds have elapsed since step 6.3.12.3.1, enter the following 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 

02500 ENTR 

00000 ENTR 

6.3.12.3.5 Verify on CRT, D6KY display: 

VERB 21 NOUN 01 
R1 - 00000 
R3 - 02500 


CASITREMENT NO . 
GG 2136 
GG 2137 
GG 2150 
GG 2143 
GG 2250 
GG 2142 
GG 2251 
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6.3.12.3.6 On K-148 enter the following sequence: 


NOUN 15 

ENTR 


00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

14000 

ENTR 

ENTR 

00000 

ENTR 

(Once) 


• 6.3.12.3.7 8tart analog recorders using a chart speed of 10 mm/sec. 

(MG-135* TORQUE) 

6.3.12.3.8 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.3.9 Monitor analog recorder. When MG Torque Motor Current (GG 2140) 
drops to a quiescent level (approximately 6 minutes), stop the recorders. 

6.3.12.3.10 On K-148 eater dm following sequence: 

VERB 40 NOUN 20 ENTR Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

-06750 ENTR 

6.3.12.3.11 On the CRT, verify CDU X * +000.00*002.00, CDU Y * +000.00*002.00, 
and CDU Z * -067.50*002.00. 

6.3.12.3.12 After 10 seconds has elapsed since step 6.3.12.3.10, enter the followii* 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 

02500 ENTR 

00000 ENTR 

6.3.12.3.13 On the CRT, DSKY display verify: 

VERB 21 NOUN 01 

R1 * 00000 

R3 - 02500 
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8.3.12.3.14 On K-148 enter tite following sequence: 

NOUN 15 ENTR 
00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

63777 ENTR ENTR 

77777 ENTR (once) 

6.3.12.3.15 Start analog recorders using a chart speed of 10 ram/sec. 

(MG +135* TORQUE) 

6.3.12.3.16 On K-148 enter the following sequence: 

VERB 42 ENTR 
VERB 33 ENTR 

6 . 3.12.3.17 Monitor analog reoorder. When the MG Torque Motor Current signal 
(GG 2140) drops to a quiescent level (approximately 6 minutes) stop the 
recorders. 

6.3.12.3.18 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seoonds 

VERB 36 ENTR 

6.3.12.4 Test Analysis 

6 . 3.12.4.1 Remove the strip charts from analog recorders. 

6.3.12.4.2 Ex a m i n e each trace carefttlly to detect any sharp discontinuities of the 

traces. Disregard all transients less than 0.5 second (5 mm) on any 
Torque Motor Current signal. * -a i ; ^ 3 ^ 


6.3.12.4.3 No Torque Motor Current signal on (GG 2140, GG 2170, GG 2110) 
shall exceed (0.125) amp. Sensitivity on recorder is 20 ma/division 
for GG 2110, GG 2140 and 36 ma/division for GG 2170. 

6.3.12.4.4 Each CDU Fine Error (GG 2228, GG 2280, GG 2250) shall not exceed .070 

fcolts steady state.- Disregard transients. « ^ 

CDU Coarse Error (GG 2221, GG 2281, GG 2251) shall not exceed .680 volts. 


i 


(.9.12.4.9 



APOLLO GAN Specification 
ND1002349 REV E 


- 127 - 


Addition 8: 


Delete section 6.3.14 Fine Alignment Test. 



Addition 9: 
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Delete the following sections or paragraphs when DANCE flight 
ropes are installed in the S/C. 


a. Paragraphs 6.3.1.5.1.1 and 6.3.1.5.1.2 

b. Section 6.3.1.5.5 

c. Delete "NOTE" after 6.3.3. 



Addition 10: 
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Replace Figures 1 and 2 with the following Figures 1 and 2 when DANCE 
flight ropes are Installed In the 8/C. 


See Attachment. 



TABLE I RETEST SEQUENCE 
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TEST PROCEDURE FLOWORAM 
FIGURE 2 
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Addition 4: 
Addition 5: 
Addition 6: 
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ADDENDUM IV 

LM 4 and subsequent Spacecraft measurement deletions. 

Page 19, paragraph 6.3.1.3.4, delete last sentence. 

Page 26, delete paragraph 6.3.4.2. 

Page 26, replace paragraph 6.3.4.3 with the followiig: 

6.3.4.3 When 1 hour has elapsed from the time of IMU OPERATE 
power turn-on, monitor PI PA TEMP (GG 2300). Monitor 
and record temperature readings every 5 minutes for 30 
minutes. Verify that each reading does not deviate from 
the average value by more than 0.1* F. 

Page 26, delete paragraph 6.3.4.6. 

Page 35, delete paragraph 6.3.7.24. 

Page 59, delete paragraph 6.3.12.1.4.b. 
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1 . 

1.1 


1.2 

2 . 

2.1 

3 . 

3.1 


INTRODUCTION 

The individual Spacecraft (SC) installed Guidance and Navigation (GAN) Systea 
to be checked out per the process specification shall consist of one of each 
of the following major assemblies. Refer to drawing 6015000 for specific 
system dash numbers and effectivities. 


Assembly Name 


Part Number 

Apollo Guidance Computer Group 


6003001-XXX 

Inertial Mean. Unit At Pulse Torque Assembly 

6007001-XXX 

Coupling Date Unit 


2007222-XXX 

Power end Servo Assembly 


6007200-XXX 

Computer Control A Reticle Dimmer 

Assembly 

6OI4512-XXX 

GAN Interconnect Harness Assembly 

(LM) 

6014515-XXX 

Signal Conditioner Assembly 

n* * * 

6O7OO10-XXX 

Navigation Bask Assembly (LEM) 

T«> 1 

6899950-XXX 

Alignment Optical Telescope (LEM) 


6011000-XXX 


« if 


the GAN System herein shall be identified by Part #6015000. The computer 

contains the BURST I IP repel la the core rope memory. Addendum 1 


to this specification oonl 

SCOPS 


HCE 292 program system checkout procedures. 


This specification outlines the checkout requirements for GAN System 
Installed in e LEM Vehicle.. Addendum to this specification will cover say 
spe<fial checkout requirements associated with individual vehicles, 
GAN Systems and Computer Flight Programs. 


APPLICABLE DOCUMENTS 
Document Number ' 

us-5 1 *0"ioooi 

UD-340-10000 
LI D.3U0-10010 
LID-200-10004 
LID-390-10001 
LID-540-10001 


Subject 

LEM-FGNB Functional Interface 

ICD-PGNS (LGC-CDU-PSA and Sig. Cond.) Instl. 

ICD-LEM DSKY Installation 

ICD-IMU-AOT-WVB-PTA Installation 

ICD-LEM Wiring Electrical Interface for FGRS 

ICD-LEM-PC NS Functional Interface Flow Diagram 


U 



8.6.1.2 
5. 6.1.8 

5.6.2 


6. T 

6.6 

6.6 

5.10 

5.10.1 

6.10.2 

6.11 
8 . 11.1 
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Failure to be within the maximum values of Dj, I >2 and D 3 after the retest sequence 
of 5 . 0 . 1*1 shall constitute a fallinre of Hah assembly. t U - * .V,- , 

If authority hai been obtainedfodegauss a PIP A, than data taken prior to the de¬ 
gaussing of that PIPA shall not.be used in the future to calculate stability terms. 
Af^r depaussiqg,|lMt retest sequence of Paragraph 5*6.1.1 most ^e performed. 

^ ’♦ ■.'.i.* . :\ii a i-tttufce a failuru of the *:■&&&' tlj 

Failure of tba GAN System to pass any examination er test specified herein shall 
tentatively classify the GAN system as non-conforming. Normal test sequence • 
may be continued upon determination of the cause of the nonconformance or at 
the discretion of the GIN contractor test team if ft is determined that such 
action is not detrimental te the GAN System or other lnterfacteg subsystems. 

All nonconformances shall be investigated and cleared by waivers (F. N. N), 
correction of specification, or hardware replacement and retest. The suspected 
malfunctioned hardware shall be removed and returned to the laboratory where 
the malfunction shall be verified. Only after malfunction verification shall a 
flight certified replaceable element be installed In the GAN System. 

ef afllgMos^tttted hs te tba dtecssStmlf li!^ E^tmsrlig. * 

■te aH retsstiprilDsdters , the test neqaeha* at Vigen £ ahaiL bn adhssed . 


ft Is assumed that the Teat Conductor has a working knowledge of the 
teat equipment need; therefore, this procedure contains only the steps 
pertaining directly to the GAN components. If any questions arise 
concerning the tool equipment, the Teet Conductor should refer to the 
respective operational manuals. 

* Spacecraft systems other then the GAN System may be operating on a 
noninterfering basis while individual system checkout of the GAN is being 
conducted. 

Date Retrlval ~ ... 

AH data concerning the checkout and operation of the GAN System as 
monitored vis ACE, shall ha recorded on the date sheets associated' 
with their oorreepondli« teet. Out of tolerance readings shall be 
recorded and flagged by appropriate signals. 

During GAN System testing, all interleaved data. Uplink Command File and 
Downlink Data Fils shall ha maintained (recorders ON). All A/B PCM data, 
that la not made available to the ACE displays shall be verified by requesting a 
time history data strip out of said data for the time period when the test was 
performed. 

General Operating Characteristics 

The D 6 KT "NO ATT* lamp illuminates any time the system Is in the Coarse 
Align Mode or DfU Csge including Turn On. 
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TABLf • 


o.o.s 

PARAMETER 

PERFORM 

POSITIONS 

PARAMETERS TO BE REQUALIFIED 

NBDY 

1 

NBDY 

NBDZ 

2 

NBDZ 

NBDX 

. 2 

NBDX 

AD6RAY 

! 1 and 4 

i AD6RAY, NBDY 

AD6RAZ 

2 and 9 

AD8RAZ, NBDZ 

AD6RAX 

9 and 7 

AD8RAX, NBDX 

ALLAY 

1 thru 3, 

7 aad 10 

NBDY, NBDX, AD1AX, ADSRAX, 
ADIAY, 

AD1AZ 

2 thru 4 

NBDZ, NBDX, AD1AZ 

AD1AX 

1 thru 3 

NBDX, ADIAX* NBDY, ’ r' 

X P1PA Bias or 8. F. 

1 thm 2 

mi 

Y PIPA Bias or 8. P. 

ISHI 

Y PIPA BIAS 

Y PIPA 8. F. 

Z PIPA Bias orB.7. 

3 and 4 

Z PIPA Bias, " T 'T 

ZPIPAS.F. 






































ft. 

4.1 

•. 1.1 

ft . 1.1 

f.l 
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FurigtBhiife 


Tail Title 


•• 3.1 

4.3.2 

4.3.3 

4.3.4 
4.3.4 
4.3.4 

4.3. T 
4.3.4 
4.3.4 

4.3.10 

4.3.11 

4.3. IS 

4.3.13 

4.3.14 
4.3.1ft 
4.3.1ft 
ft. 3. IT 


Standby Pour In Teat 

Alarms and Interrupts Test 

mu Operate Fewer On Teat 

Temperature Control Verification 
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G4N TESTS 
FIGURE 1 


DETAILED REQUIREMENTS 


Tbs PHI shall he supplied wllk heeler power on a con ti nuou s haste. Tbs portable 
1imfT~tn-T oonlrstlsr (Model Me. 410-31054) shall be onsnartsd at all times although 
banter power may be supplied from tbs +24 VDC IMU STANDBY bus and monitored 
through ACS. 

Tbs mu shall never bs without boater power longer than 15 minutes. 


Operational Requires 


t 



TABLE I RETEST SEQUENCE 


APOLLO aw Spactflcattoa 



V IMU «r AOT Is replaoed, Aurora 88 ropM will bo lnotallod to tho 8/C to perform this toot. 
8 . 8 . 14 eoo bo found In ND 1002323. 











6 . 2.6 

6.3 

6 . 3.1 

6.3.1.1 


6.3*1*2 


6 . 3 . 1.3 

6.3.1.3.2 

6.3.1.3.3 
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A varaup period of at leant on kov la Operate Nod* Is required 
prior to performing any toot la vhick gyro or ocooloro—tor poroootoro 
aro neoeured, oad at loaot 15 alautoo prior to any toot ia vkiek 
proeioioa eaplitude and frequency power supply okeeko aro aodo. 


Stoadky Poor Oa Eoto 

fko Portable Taaperatare Controller, Nodol la. 400-31058 okall ko 
eupplylng laortial 0 opponent koator power to tko Oil Systea througk 
connector 56JI (P230). If alara or fail iadioatioao aro proooat oa 
tko PIC, tkey okall ko oloarod ky doproooiaf tko STSCTN RXSKT pueh- 
kattoa oa tko PIC. 


•Oa Panel 


•r otroak kroakora okall bo oloaod to 
Paaol 6 #ototo ANUN/NUM dimmer to nhki<ia 
toot tkalAGHTING QVEJUUBS ewMeh to OIF. 


LOCATIOS 

■OMBCLATWB 

idbbtificai 

Paaol 14 

BAT 5 BDRMAL FID 

4810 

Banal 14 

BAT 6 BDRMAL FID 

4 811 

Banal 16 

X LUIAR BUB Til 

4CB5 

Banal 16 

BAT 1-4-6 FID TIB 

> 4CB17 

Paaol 16 

BAT 2-3-5 FID T2Z 

4CB25 

Panol 16 

ABC BCA 

4CBl4 

Paaol 16 

ABC BCA OOST. 

5CB7 

Panol 16 

DC BOB BOLT 

4CB21 

Pkaol 16 

msp. 

4CBl6 

panol 11 

X LUIAR BUB TIB 

4CB4 

Paaol 11 

BAT 1-4-6 FDD TIB 

4CB18 

Bmol 11 

BAT 2-3-5 FDD TIB 

4CB26 

Paaol 11 

ABC BCA 

4CB15 

Paaol 11 

ABC BCA COST. 

4CB6 

Paaol 11 

DC BUS JOLT 

4CB22 

Paaol 16 

IIY. D. 2 

4CB13 

Paaol 14 

AC PVR to IBP 2 Position 

4 814 

Paaol 11 

AC BUS FDD TIB 

4CB24 

Panol 11 

AC BUS PDLT 

4CB27 

Panol 11 

LTG ANUN/DOTK COMP 

4CB146 


t LT6 ANUN/DOCK COMP 

4CB143 


IMU Standby Favor Tara Oa 

^ . cd« »*:*:* •' >' *’ "a/-*'-. -1 ’ ...... 4""": . 

Deleted. I . 

Prooo la 426 TDC Dil BTABIBY eireuit kroakor oa XJM Oakia Panel 11. 
Sooord tiao. 


(00 1513) io oa. Oa CRT +2BV IMl 8TABDBT Buo (00 1510^okall iadieato 
between 24.5 and 33*3 
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3.3.1.3.4 The PI PA TEMP, (Replayed on CRT, ehell be monitored periodically one hour 

lo ensure that the PIPA Temperature Control elroultry is operatic to maintain 
a temperature of 13(48.0 Deg. F. (GG 2300). One hour alter p erfor ming step 
€.3.1.3.3 rec o r d PIPA TEMP. Ths PIPA Temperature shall be 130 .T *1.WF. 
The DUO temperature shall be within 3. (TF of the PIPA Temperature. 

0.3.1.4 * Computer Power Thru On 

0.3.1.4.1 Press In +33VDC LOC OPERATE oircuit breaker on LEM Cabin Panel 11. 
RESTART light mOF ks ON. PsrtDr LOC WARNING Is OFF. 


0.3.1.4.3 On CRT, +30V LOC Operate Bus (GO 1520) shall indicate between 23.5 and 

32.5. Verily on event reoorder that +28V LGC OP (GG 1523X) discrete is on. 
Using DSKT, ester VERB 30 ENTR then press RSET. AU oomputer alarms 
shall clear. 

0.3.1.4.3 On CRT, the’+HVDC LOC SUPPLY (GG 1020) shall indicate between 13.0 and 
14.4 VDC. Reoord this ralue. 


0.3.1.4.4 On CRT the 28V 3200 CPS SUPPLY (GG 1331) shall Indicate between a 20.04 and 
23.10 YRMS. Reoord this value. 


0.3.1.5 LGC Operational Tests 

0.3.1.5.1 D6KY Check 


0.3.1.5.1.1 Enter the following In K-148: 

Press Error Reset 

VERB 21 NOUN 01 ' ENTR 

00377 ENTR (SMRTFLG) 

37777 ENTR 

Verify COMP ACTY lamp is lit 

VERB 21 NOUN 27 ENTR 

00011 ENTR 


0.3.1.6.1.2 All ths electrotamia*ieeet elements (PROG, VERB, NOUN and Row 1, Row 2, 

Row 3) shall display ths decimal number nine (3). Includii* the 3's, the followli* 
shall be displayed for approximately 5 seconds. 

a. 3*s * 

b. 3's 
e. 7's 

d. 0's 

e. 5's 
L 4's 
*• **• 
h. 2's 
L I's 
J. 0/s 

k. Minus signs in ROW 1, ROW 3, ROW 

l. VERB-NOUN Flashing 

m. COMP ACTY 


■) 


On concurrently for 6 seconds 
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6. 2.2.1.2 On CRT, DSKY display, verify Rl - 33777 and R3 * 03377 

(. 3.2.1.3 On K-148 enter the following sequence 

VERB 25 NOUN 26 ENTR .* 

04000 ENTR * 

01777 ENTR 
00006 ENTR 
VERB 30 ENTR 


6.3.2.1.4 Verify RESTART lamp is ON. 

6.3.2.1.5 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All 
alarms shall clear. 


6.3.2.2 Rupt Lock-Interrupt Too Loi« 

6.3.2.2.1 On K-148 enter the following sequence: 

VERB 24 NOUN 01 ENTR 
03376 ENTR 

30001 ENTR 

01776 ’ ENTR 

VERB 25 NOUN 26 ENTR 
00001 
01776 
00006 
VERB 31 


ENTR 
ENTR 
ENTR 
* ENTR 


6.3.2.2.2 Verify RESTART, and PGNCS CAUTION lamps axe ON. 

6.3.2.2.3 On K-148 enter VERB 36. ENTR. Press ERROR RESET pushbutton. All 
alarms shall clear. 


6.S.2.3 


6.3.2.3.1 


6.3.2.3.2 


6.3.2.3.3 


TC Trap Test 


On K-148 enter the following sequence: 


VERB 21 NOUN 01 ENTR 
03377 ENTR 

01777 ENTR 

VERB 25 NOUN 26 ENTR 
04000 ENTR 

01777 ENTR 

00006 ENTR 

VERB 30 ENTR 


Verify RESTART, and PGNCS CAUTION lamps are ON. 

On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All 
alarms shall dear. 



•.3.2.4 
•.3.3.4.1 


•.3.3.4.3 
•.3.3.4.3 

•.3.3 
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NlghtwatohmaB Test 

On K-148 eater the following sequence 

VERB 34 NOUN 01 ENTR 

03379 ENTR 
30001 ENTR 
01779 ENTR 

VERB 29 NOUN 39 ENTR 

04000 'ENTR 

•1779 ENTR 

00009 ENTR 

VERB 30 ENTR 

Verify RESTART Imp HON. Li , n. 

i '■ ■ » s * 

On K-149 enter VERB 39 ENTR. Preee ERROR RE8ET pushbutton. All 
alarm shall (dear. >. 

n«U OPERATE POWER ON TESTS ' \ ~ 

CAUTION 

Prior to applloatioB of DfU OPERATE power hi step 9.3.3.1.4. LOC OPERATE 
and DtfU 8TANDBY power moot hare bees applied to the G4N System continuously 
for a minimum of two hours. The only exception Is when the reqairesaeats of 
step 9.2.4.10 are met and this does not apply for the initial application of D4U 
OPERATE power. 
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•.3.4 

i.s.4.1 

•.9.4.2 

1.2.4.9 

•.2.4.4 

•.9.4.9 

•.3.4.4 

9.3.4.T 

*.*. a* i 

4.3.5 
9 . 3 . 9 . 1 

C.3.2.2 

•.3.9.9 


Timpirttan Control VerUtoittM 

After DfU OPERATE turn-on, perfcxhesRy cheek the PfPA TEMP lor the next 
19 minutes, Tka PIPA TEMP Mull be within 0.9* of thn PIPA TEMP nwOured 
In •.3.1.3.4* 19 mlantae nAor DfU OPERATE hum oath* PIPA temperature 
ohnll bo within 0.5* F of Its stabilised value. 

Whoa 30 minutes have elapoed from the time of IMU OPERATE power turn-on 
record DUO TEMP (OG 2301). The DUG TEMP shall bo within 0.5* of its stabilised 
value. 

Whoa 1 hoar tea elapsed from the time of DfU OPERATE power turn-on, 
monitor PIPA TEMP (GO 2300) and DUG TEMP (GO 2901) on the CRT. 

Monitor and reoord temperature readings every 5 minutes for 90 minutes. 

Verify that each readli* does not deviate from the average veins of each 
signal by more than 0.1*P. 

The PIPA Temp stall be 130.9 <*1.9)*P. The DUG TEMP shall be 139 (*2.9* )F. 

The PIPA TEMP recorded la step •.3.4.4 shall be within 1.0*F of the te mp e ratur e 
recorded la steps «. 3.1.9.4 and within 0.5*Fof the PIPA TEMP reoorded la 
•.3.4.1. 

The DUG TEMP reoorded la step 9.3.4.4 shall be within 0.9*F of the 
temperature reoorded in step 9.3.4.2. 

Verify on the stoat r ec or de r that IMU Blower Current (OG 2303) and DfU 
Heater Current (GG 2302) On discretes have been present for the last hour 

(Mooralso ms* oyete off)* > • vk-': ' •' --4* • ^ - wr**- ; ■***» ** 

* * - i •/. «... r ’ V .4 it' . 

PGNCS Power Supply Teste 

i S ^"4" ' -*‘.’1- " ' ‘”.r • ■■ ■ f ■' - 

From the GRT r confirm power supply voltages (or temperatures) are as 
specified and reoord values observed. 

■ * -S ' v. -• .. r. # 

The PIPA CalibratioB Modhle Temperature (OG 4020) shall be between +49 
and >90 DEG F. ^ _ 

The PSA Temperature (GO 9021) shall be between +90 and +110 DEG F. 
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6. 3.5.4 Tbs LGC Temperature (GG 4300) shall be between +46 and *130 DEO. P. 

6.3.5.5 The +28 VDC D4U OPERATE BUS (GG 1500) shall be between 24.5 and 22.5 VDC. 

•.3.6.6 Tbs 428 VDC DfU STANDBY BUS (GO 1510) shall be between 24.5 end 33.5 VDC. 

6.3-6.7 Tbi >28 VDC LGC OPERATE BUS (GG 1520) shall be between 23.5 and 32.6 VDC. 

6.S.5.8 Tbs +120 VDC PIPA Supply (GG 1040) shall be between 114 and 128 VDC. 

6.3.5.0 Tbs *28 VDC Supply (GG 1100) shall be b et we en -21.6 and -33.6 VDC. 

6.3.5.10 Tbs +4 VDC CDU Supply (GG 1070) shall be b et wee n 3.8 and 4.2 VDC. 

6.3.6.11 The DfU 28W800 CPS 1 pet Supply (GG 1201) shall be between 27.44 and 
28.56 VRMS. 

6.3.6.12 Tbs 1MU 28V 800 CPS 5 pet 80 PH Supply (GG 1202) shall be between 26.6 and 
20.4 VRMS. 

6.3.6.13 Tbs DfU 28V 800 CPS 5 pet 0 PH Supply (GG 1203) shall be between 25.0 and 
30.1 VRMS. 

6.3.6.14 Tbs 3.2 KC 28V Supply (GG 1331) slwll be between 28.04 and 20.16 VRMS. 

6.3.6.15 Tbs 2.6 VDC T/M Bias (GG 1110) shall be b et wee n 2.4 and 2.6 VDC. 

6.3.5.16 Tbs +14 VDC LGC Supply (GG 1020) shall be between 13.6 and 14.4 VDC. 

6.3.6.17 Tbs +4 VPC LGC Supply (GG 1030) shall be b e tw een 3.8 and 4.2 VDC. 

6.3.6.18 Tbs phase difference be tw ee n tbs 3.2 KC supply and LGC syne shall be 
0*10* (NG 1336). 

6.3.6.10 Dse ord Be no i s e Me a th Of the following signals displayed on the CRT. 

• • • 9mm ' -fiinir ii Tin m ' atmlrsffitif 

a. NO 1021 14 VDC LGC Noise RMS *0.2 VRMS 

■ m 01 N( 1166£4 VDC LGC Noise RMS *0.8 VRMS 

• a* :.:N f rn NO 1071 4 VDC CDU Noise RMS *0.1 VRMS 

i - 4ru ouT MKbIBAbr 1 U iltiVDeiMUOpesdle Nbiae RMS . <L0 VRMS 
e. NG 1511 28 VDC DfU Standby Noise RMS <1.0 VRMS 

L NG 1521 28 VDC LGC Operate Noise RMS <2.0 VRMS 
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0.3.5.20 The noise peaks of the following signals are demonstrated on the event light 

when the peaks have a rise time b e t wee n 2 and 50 peso and the peak voltage exceeds 


5 volts. 

Item No. 

Measurement 

: No. 

* Signal 

a. 

NG 1022 


14 VDC LOC Noise Peak 

b. 

NG 1032 


4 VDC LGC Noise Peak 

0. 

NG 1072 


4 VDC CDU Noise Peak 

d. 

NG 1502 


28 VDC IMU Operate Noise Peak 

e. 

NG 1332 


28 VDC LGC Operate Peek 


5.3.5.21 The noise peaks ofthe following signals are demonstrated on the event light when the 

peaks hs¥e arise time of between 2 and 50 psec and the peak voltage exceeds 10 volts, 
a* . NO 1512 25 VDC 1MU Standby Peak. 

«.3.« mu ophi atonal Tan 

5.3.5.1 On K-143 eater the following: 

VERB 01 NOUN 15 ENTR 

00009 ENTR 

Reoord CRT D6KY Row 1 indication AAAAA and the time of day. 

5.3.5.2 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 

53377 ENTR 
AAAAA ENTR 

VERB 05 NOUN 02 ENTR 

53377 ENTR 

Reoord CRT D6KY Row 1 indication as aBBBBB 

5.3.5.3 Perform the following cal c ula t ions: 

a. ft ■ CCCC.C (Contents (hra) of high order scalar register) 

* 3600 

b. 23.3 - CCCC.C - DDDD.D hoars 

e* DDDD. D + time of day r eo ord e d ia 5.3.5.1 ■ time of day at whioh high 
order scalar register will overflow.. 

5.3.5.4 If time of day is within IS minutes of that calculated in 5.3.5.3.0 when *out 
to perform any of the following paragraphs, wait until that thee oaloalaled ta 
5.3.5.3.0 has p a s sed and p r o cee d . 

5.3.5.5 In K-148 enter the following sequence: 

VERB 57 ENTR 
00004 ENTR 

5.3.5.5 Wait 200 seconfe, then verify on the CRT, that the X, T and Z HPA 00 Output 
signals all indicate 0.0*2. 5 Volts but not 0. 

5.3.5.7 Approximately t2 minutes after performing step 5.3.5.1, VERB 55 NOUN 55 
shall flash. 






U.MT 

I.I.I.N 

0.9.0.00 

0.9.0.70 

0.2.0.70.1 

0.9.0.70.1.1 

O.S.t.TO.l.S 
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Terminate this tool by entering la K-141 the follewfcqp 

verb so entr 

Ob CRT, record. Bt 10 TEMP(CG2S01) and PIPA TEMP (CO 2000). 

Ob K-140 ffBr Ob following hqumb 

VERB 41 NOUN 20 EHTR 
♦00000 ENTR 
♦00000 ENTR 
♦00000 ENTR 

Calculation*, 

NOTE: Use Poet Vlnratioa or System Test data points only. 


T PIPA Data Correction Calculation 

Proa the uplink file taps, the compressed data tape or Ike PCM tape, request 
a data redaction of the X and Z accelerometer AV c o un t s ( addre s s ed 27 and 41 
respectively) sad the TRIE 2 and TIME 1 registers (addresses 24 and 28 
respectively) for the period dtarlng which the Y PIPA test was being performed 
In positions 8 and 6 ef the IMU Performance teat. 

Perform the fallowing calculations for position 8. 


where: 

■ Measured acceleration turn (line k) 
Q v g • Corrected acceleration term 


Cos 0y • " for small angles 




• u * (A. rf - av e B1m) <•.r.(AT) (locW c) 
- AV t Mm) (■.F. g )/(AT) (toed g) 



APOLLO Ota* Apart 
KDiooaua uv * 


V-' 

T.*-' 


(X hpa start tat)/a.r.j 
<S KPA Start (AD/B.V.. 


arttaaoro 


a.a.a.ra.i.s 


ttaalaUairtaf < 


|W 1 . —A 

Cm«3T a 


0* # ■ Corrw li i 


c-%‘T 


%••**'** 


• m ‘ (AV — - AV X Start / (AD 0oeal ft 

a^, - (AV^-AV^ Start (AD floortf) 


.:.... ±-- . . t 








▼ s Start- (XnPABlart(AD/a.P. s 
V B Biaa - <X PIPAStart (AD/».»., 


ara abtatartd firoa poatataM » tkrapgh 4 at ttaa SCO 
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MSA ODER 


PARAMETM 

MI18 

Transfer result to 

nsrn 

line af. 


4 X PIPA Post 

em/—c 


Position 400001 

4N BDZ 
Petition 400002 
Transfsr result to 

-X PTPA Post 
Position 400002 

•I MR 4 ADIAX 
Position 400002 

iW B «>0003 

4 * PIPA Tost 
Position 400003 

♦I BUT 4 AD6RAY 
Position 400004 




Position 400006 

•■DM 4 .70? AMRAX 
Position 400007 

••707 (RBK+nur) 

40.5 (AMAZ-ADIAI) 

40.5 (AD6RAY4ADBRA2) 
Position 400006 

•IBM 4 .707 AHRAZ 
Position 400009 

.707 (nor-iDM 

4.5 (ADUY-ADZAX) 

4.5 AD 6 RAX 
Position 400010 


NDORMD TALQB 
( ) — - 

II=* 

< >- 

1 TET" 

i) — 

< > — 

* 

< > — 


-Z PIPA Tost 
Position 400004 



BK 4 ADIAZ 
Position 400004 

nsrn 

<) — 

4 Y PTPA Tost 
Position 400005 

W«c 2 

it— 

-Y PIPA Itst 

em/—c 2 

1 > 00 - 
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DATA SHEET 




ro J W K J »>,<» V7T71 rTTvlTHi^H FTP P 


(line m - lint f) XI.414- ( ) 
(-NBDX ♦ . 707 ADSRAX) 


i 'i m rarrrn n si \ kt 


(line 04 line c) XI.414- ( )-.— 

(-NBD* ♦ .707 AD8RAZ ♦ NBDZ) X 1.414 Tranter result to 

Him 


(line p - . 707 11 m e - . 707 line f 
♦. S line q ft line t) X2 - —.— 

[. 707 (NBDY-NRDX) ♦. S (AWAY^ADIAX) *K ft A Dm AX 707 
(-NBDX) -.707 NBDT>. ft AD1AX - .6 ADSRAx] X2 


IVl ? |T H-ilSt. T PMl'.'H 1 


line b - line d ■ 


line k - line 1 - 


ADIAX 


AD6RAY 


ADIAX 


ADSRAX 


AD8RAZ 


T'lmiLfMI 


1/2 (line g ♦ line l) ■ ( ) — 
Transfer results to lice at. 


meru/g 


meru/f 


meru/ft 


meru/f 


meru/f 


meru/f 


1958.48 t line w x 1 cm/eec pulse » 

SuKrart 1 . 000000 from tills value, multiply x 10* and transfer 

XPIPAS.F. 

• cm/sec/ 
pulse 

1958.48 7 lino x XIcm/sec/pulse ■ 

Subtract 1 . 000000 from tills value,, multiply XI0* and transfer 
results to line an. 

Y PIPA 8. F. 

cm/sec/ 

pulse 

1958.48 4* line y X 1 cm/sec/ pulse • 

Subtract 1.000000 from this value, multiply XI0* and transfer 

Z PIPA S. F. 

cm/sec/ 

pulse 

1/2 (line b + line d) » ( ) —.- 

X PIPA Bias 


Tranifer remit, to tin, ar. 


1/2 (line k ♦ line 1) - ( > —r 

Y PIPA Bias 

cm/eec 2 


cm/eec 2 
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6.9.10.3.7 Ob K-148 Initi a te LGC Self-Check by entering the following: 

VERB 21 NOUN 17 ENTR 
77737 ENTR 


Wait 200 seconds. Verify RE8TART lamp on the D6KT is not lit. 
$.3.10.2.7.1 Into RIM lnaert 0101. Verify and execute. 

3.9.10.2.8 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. 
Verify RE8TART lamp on the D8KY Is lighted. 


9.9.10.2.0 On the PSA Adapter Modhle place INHIBIT VOLTAGE FAIL switch to ON. 
Press ERRQR RESET. Perform the following D6KY operations: 

VERB 21 NOUN 27 ENTR 
77737 ENTR 

9.3.10.2.10 Enter la C-169 <*) XX.X0011I4 (Enter a raiue for XX.X which will actfust 
the ♦14V power supply (GO 1020) as usoaitored on the CRT, to 19.4 
<♦0.0, -0.1) ede. See Table DL Execute. 

9.3.10.2.11 Oa K-143 press ERROR RESET. Wait 200 seconds. Verify RESTART lamp 
oa D6KT Is not lighted. 


9.3.10.2.11.1 Into RIM Insert 0101. Verify mnl execute. 


9.9.10.2.12 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. 
Verify RE8TART lamp on the D8KY is lighted. Set the INHIBIT VOLTAGE 
FAIL switch to ON. Press ERROR RE8ET. Perform the following DBKY 
operations. 

VERB 21 NOUN 27 ENTR 
77797 ENTR 

9.3.10.2.13 Enter in C-189 ♦XX.X001134 (Enter a raiue for XX.X which will adjust the 
4V power supply (GO 1030) as monitored on the CRT, to 4.9 (♦O.O, -0.03) 
vdo. See Table m. Execute. 


9.3.10.2.14 


On K-143 press ERROR RESET. Walt 300 seooods; Verify RESTART lamp 
on DSKT Is not lit. 


9.3.10.2.14.1 Into RIM Insert 0101. Verify 



8I0IAL 

00 1000 link k* 
00 1030 link k 
00 lOkO link 5** 
00 1070 link k 
00 1100 llak k 
00 1110 link 5 
00 1201 link 5 

00 1202 111 * k 
00 1203 11*1 k 
00 1331 llak 5 
00 1500 llak k 
00 1510 llak k 
00 1513X llak 5 
00 1520 llak k 
00 1523 X llak 5 
00 2001 llak 5 
00 2021 llak 5 
00 20 kl llak 5 
00 2106 llak k 
00 2107 llak 9 
00 2110 llak k 

00 2110 llak 9 

00 2112 lik 9 
00 2113 li*i 9 
00 2121 llak 9 
00 2136 U*i k 
00 2137 llak 9 
00 21 kO U*i k 

00 21 kO llak 9 

00 21 k 2 link 9 
00 21 k 3 link 9 
00 2151 llak 5 
00 2166 llak k 
00 2167 link 5 
00 2170 link k 

00 2170 ll*i 9 

00 2172 llak 9 
00 2173 llak 9 
00 2 lBl llak 9 
00 2219 Uak 9 
00 2220 llak k 
00 2221 llak k 
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WASiraorr tdlirabcis 

PSAAM AID/OP 

Oil LAB TK9T OCA UOCBtTAUTY $ 

sioiAi ■** tamaum or full scali 


♦lk rCc LBC Supply 

♦k Tic LQC Supply 

♦120 Tic VIPA Supply 

♦k rdc CDO Supply 

•26 Tie Supply 

2.9 *e Ttltattry Bias Bo. 1 

DO 20V 800 epa 1 $ 

DO 26V 600 epa 56 
DO 26V 600 epa 56 

3.2 ko 20V Supply 16 
♦28 rCe DO Opar BUB 
♦kd rdc DO STB! BUS 
♦28 Tie IMU STBl/OPT 
♦28 rdc LOC Oper BUS . 

♦28 Tie LQC Operate 

x pipa o.o. our n pi 

T FIFA 8.0. OUT IB PI 
l FIFA 8.0. our n PI 
10 Serro Brrcr Total 
10 Serro Iror II PI 
10 Torque Motor Curreat 

10 Tor qu e Motor Current 

10 IX Seeolrer 0«t-81ao 
10 IX Boeolrer Out-6oelat 
10 IX Moeolrar Out-Sine 11 * 
IO Se r ro feror Total 
MO Serro Irror IS PI 



MB IX Seaalror Out-Sine 
MQ IX Ittolrar Out-Ooeiao 
MB IX Soaolrer Out-Slat 11* 
00 Serro E rror Total 
00 Serro Error II PI 
00 Torque Motor Curreat 

00 Tor que Motor Ourreat 

00 IX Seeolror Out-Siao 
00 IX Raaolror Out-Ooeiao 
00 IX Seeolrer Out-Sine U* 
Pitch Attltuie feror 
IO CW Fine Error 
10 CDO Ooaree Error 


lk.OtO.i rdc 

06 

k.OtO.l rdc 

06 

12016.0 rdc 

16 

k. 010.2 rdc 

06 

- 27 . 5 * 6.0 rdc 

06 

2 . 5 * 0.1 Tic 

06 

2810 . 56 T rae 

16 

20 ±l.kV rnt 

1.56 

2012.IV rae 

1.56 

26. 610 . 56 V rae 

16 

26.0-3.5, *5-5 vie 

.06 

26.0 - 3 . 5 , ^ 

06 

28.011 rdc 

06 

20.0*4*4 lit;#,' '/d'S 

06 

26.011 rdc 

06 

♦2.510.120V rat at le 

36 

♦2.510.120V rat at I 4 

36 

♦2.510.126V m at 1| 

36 

0.0160 MV rae at null 

16 

0.0160 MV rae at null 

26 

0.5 AMF Mu durinq any 

06 

fine Alice Torque 

0.5 AMF Ex Curiae aoy 

*6 

fine Allqn Torque 

IS. 4*1.84V W OPOSk * 

i .56 

18; 4*1.84V rme * 4T ' 
5 . 3510 . 27 V rae at 11* 

2.56 

26 

0.0160 MV me at anil 

16 

0.0160 MV rae at nail 

26 

0.5 AMF Ntx Curiae ray 

06 

fiat Allen Ttrqae 

0.5 AJ» nob Curiae ney 

* 16 

flat Alice Torque 

2.56 

U« 4 *t. 8 *r naeir/ 

».56 

5.35*0.27V rae at U* 

26 

0.0160 MV rae at aaU 

16 

0.0160 MV rae at aaU 

26 

0.9 Al» mm Curiae asp 

06 

turn Alice Ttrqae 

O.f AW Mbs Curiae 

16 

any fine Allen Threat 
18.4a 1.8CT nrankCT 1 

2.56 

18.4tC.8Cr nan *48^. * 

»56 

5.3510.27V rae at U* 

26 

5.0510.5V rae at 17* 

16 

O.Oto.fTV warn * raft 

16 

0.080.66V rae at aaU 

16 
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ADDENDUM D RR CDU TESTING 


Addition 1: 


6.3.19 

6.3.19.1 

6.9.19.1.1 


6.3.19.1.3 


6.3.19.3 
6.3.19.2.1 


RR CDU tenting requires that the Rendezvous Radar is operstti*. The 
Rendezvous Radar is not activated until Integrated testing. To insure that 
the RR CDU’s are operating properly the minimum requirements for RR 
CDU testing are presented here so that they may be included as part of • 
the requirements to be demonstrated at the first opportunity after Rendez¬ 


vous Radar activation. 

RR/CDU Control 
Initialization 

On K-148 enter the following: 

. VERB 36 ' ENTR 

VERB 41 NOUN 72 ENTR 
400000 ENTR \ 

400000 ENTR . * 

VERB 04 NOUN 06 shall flash. 

Verify Row 2 - 00002 

I Row 2 display to oormet proc ee d to next step. If It is not correct, enter 
the following on K>146: 

VERB 22 ENTR 

00002 ENTR 

On K-146 eater the follow^*: 

VERB 33 ENTR 

Wait 26 esoond e before coatlnufig. 

CDU Fine and CDU Coarae Error 

» 

Set up analog recorder to monitor the following: 


Mesa. No. 


Signal Name 


a. GO 3311 

b. GG 3312 
O. GG 3321 
d. GG 3322 


temft CDU Fine Error 
Rift CDU Coarae Error 
Trunnion CDU Fine Error 
Trunnion CDU Coarae Error 
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•.3.19.8.3 Ob K-148 ester the following: 

VERB 44 ENTR 

VERB 41 NOUN 71 ENTR 
. 404300 * ENTR 

404300 ENTR 

VERB 04 NOUN 09 skill flash. 

Verify Row 2 » 00002 
VERB 33 ENTR 

Wait 10 seooods. Verify oa CRT that RR CDU Trunnion and Shaft angles 
iadieate 048.00*000.30 deg. 

3.3.13.3.3 Verify die following signals oa the CRT: 

RR Shaft IX Sine (GO 3304) 18.4*1.34 VRM8 

RR Shaft IX Coi (GO 3305) 18.4*1.84 VRM8 

RR Tnmaioa IX 8iaa (GO 8324) 18.4*1.84 VRM8 

RR Trunnion IX Coe (GO 3335) 18.4*1.84 VRMS 

3.3.19.3.4 Verify CDU Fine Emn (QO 3311, GO 3331) dp not eaoeed 0.07 volte. 
Verify CDU Coane Errors (OO 3313, QO 3333) do eat exceed 0.300 volts. 
RR CDU Fail. 

Os K-148 ester the following: 

VERB 44 ENTR 

VERB 41 NOUN 73 ENTR 
•*00100 ENTR 

400000 ENTR ' 

VERB 04 NOUN 08 shall flisll 
Verify Row 3 ■ 00003 
VERB 33 ^ ENTR 
VERB 31 NOUN 10 ENTR 
' 00013 w ENTR 

00001 W > ENTR 

Verify RR CDU Fall and Tracker Alarm oome ON is approximately 10 
seconds. 

Os K-148 enter dm following: 

Press ERR RET 
VERB 44 ENTR 

VERB 41 NOUN II ENTR 
400000 ENTR 


8.3.19.3.8 
8.3.19.3 
8.3.19.3.1 


8.3.19.3.3 
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**00100 ENTR 

VERB 04 NOUN 00 shall flash 
Verify Bom 2 - 00002 
VERB 33 ENTR. 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Verify RR CDU Fall and Tracker Alarm come ON in approximately 10 
seconds. 

0.3.10.3.3 On K-140 enter the following: 

Press ERR R8T 
VERB 44' ENTR 

VERB 41 NOUN 72 ENTR 
403370 * ENTR 

400000 * ENTR 

VERB 04 NOUN 00 skall flask 
Verify Row 2 - 00002 \ 

VERB 33, ENTR 

VERB 21 NOUN 10 ENTR ' 

00012 ENTR 

00001 ENTR 

Verify RR CDU Pall and Tracker Alarm oome ON la approximately 10 


0.3.10.3.4 On K-148 enter the fallowing: 

Press ERR RST 

VERB 44 ENTR 

VERB 41 NOUN 72 ENTR * 

400000 ENTR 

403370 ENTR 

VERB 04 NOUN 00 shall flask 
' Verify Rear 2 - 00002 
VERB 33 „ ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Verify RR CDU Fall and Tracker Alarm oome ON In approximately 10 
seconds. 

0.3.10.3.5 On K-148 eater-tha following: 

Press ERR RST 
VERB 44 ENTR 

VERB 41 NOUN 72 ENTR 
400000 ENTR 

400000 ENTR 

VERB 44 ENTR . * 
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Addition 1: 
6.6.3 


Addition 2: 


ADDENDUM m 
DANCE GIN System Tests 

Add mw Paragraph 5.6:3 when DANCE flight ropes am teatalted in the 8/C. 

Tfes DANCE program doss not always automatically display oompnter siror 
oodss when a PROG alarm occurs. If error cods is desired, enter the 
following on K-146: 

VERB 06 NOUN 09 ENTR 

Rl ■ First failure alarm cods. 

R2 * Second failure alarm code. 

R2 ■ Third failure alarm cods. 

\ . • 

■ «or. thaa Hum ilin aodaa occur, is « 4XXXX. 

nOUfUE IwUk tk. (oUowti« whra DANCE ropM an laatallad la 
Ifck VC. ■ ~ 

WanwraphNo. Teat Title 


1.3.1 . 

SUmdfcy Power in Test 

1.3.2 

Alarms and Interrupts Test ' 

1.3.3 

IMU Operator Power On Test 

1.3.4 

Temperature Control Verification 

(.3.6 

PGNC8 Power Supply Test 

(.3.6 

• IMU Operational Test 

1.3.7 

PGNCS Operational Test 

1.3.6 

BUG Seale Factor Test 

1.3.9 

IMU Performance Test 

(.3.10 

LGC Voltage Margin Test 

(.3.11 "-' 

LGC Clock Frequency Test 

1.3.11 

Qtmbal Friction Test 

(.3.13 * 

Mobilisation Loop Response Test 

1.3.16 

AOT Functional Performance Test 

(.3.16 

Flight Rope Fined Memory Bank Su 

1.3.17 

LGC Clock Alignment Test 
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Addition 3: 

6.2.2.4.1 


Addition 4: 

6.2.4 
6.2.4.1 

§•2.4.2 

§•2*4.2 

§.2.4.4 

§.2.4.§ 

§.2.4. § 

§.2.4.7 


Replace Paragraph §.2.2.4.1 with the following when DANCE rupee axe 
installed in the S/C. 

On K-148, enter the followii^: 

/ 1 . 

VERB 21 NOUN §1 ENTR 
00034 ENTR 

00000 ENTR 

Verify QIMBAL LOCK light and PGNS CAUTION 
light OFF 

VERB 21 NOUN 01 BNTR 
01037 ENTR 

40000 ENTR 

Verify NO ATT OFF 

The following procedure replaoee Paragraph §.2.4 when DANCE ropes in 
installed tm the S/<?. 

General Turn-On Procedure. • 

This step shall be effective only after hiviai completed the initial tum-os 
procedures. . 

Proper coolant flow shall he verified. 

Depress +28-VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 
to supply IMU STANDBY power. Record time. 

Depress +28 VDC LGC OPERATE circuit breaker os LEM Cabin Panel 11 
to supply LGC OPERATE power. The Restart lamp may oome os; if it 
does, prase RSET on the D6KY. 

On K-148. enter the foUowii*: 

VERB 3§ ^ _ ENTR 

* Verify E-START tape F07L003-KXXXXX-00 LM 8elf-Check Test is on the 
K-8TABT tape reader. 

Start tape reader. 

When tape reader stops, verify: 

Ml » 407222 

R2 * +XXXXX tape number 
R3 - -00000 tape Rev. No. 


§.2.4.§ 



9 

6.2.4.S 

6.2.4.10 

6.2.4.11 

6.2.4.12 

6.2.4.13 


6.2.4.14 


6.2.4.16 
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Start taps reader, 

I 

Whan tapa raadar stops, verify: 

SI-00101* 

Start tapa raadar 

Monitor D8KY until R2 (SCOUNT+1) laeramanta twice. If an amor to 
dataotad, tha PROG CAUTION lamp on tha D8KY shall light. 

On K-146, antar tha fotlowto« to tarn off Salf-Chaok: 

VERB 21 NOUN 27 ENTS 
00000 ENTR 

VERB 34 „ ENTR 

\ • . 

CAUTION: LGC OPERATE and XMU STANDBY powar muat hava baaa 
applied a minimum of two honra hofora anargizit* tha IMU OPERATE 
circuit bzaakar in Slap 6 . 2 . 4.10, unlaas all of tha following ooDditioaa ara 
mat: * 

IF: 1. Tha G4N System has previously baaa In Standby Mods at least two 
hours and s ubseque ntly bean In Operate Mode, AND 

2. Tha' gimbals ara placed In a parked position prior to shutdown, 
AND 

3. The shutdown period did not a a oa ad 5 days, AND 

4. The Spacecraft or IMU hays not boon moved la any way durii* 
tha shutdown parted. 

THEN: Tha two-hour Standby Mode operation requirement Is reduced to 
16 minutes. 

Tha GMI System Is defined as being la Standby Mode whan LGC OPERATE 
and IMU STANDBY power is appliad and IMU OPERATE powar is off. Tha 
laartlal nnmpn n snfs shall have suspension power In Standby Mode. 


6.2.4.16 


The G4N System Is defined as being In Operate Mode whan LGC OPERATE, 
IMU STANDBY and IMU OPERATE power Is applied to the system. 
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6.3.1.6 


6 . 3.1.6.1 


6.3.1.6.1.1 


6.3.1.6.1.3 


LOC Operational T—to 
LGC Self-Check. 

Ob K-146, mmt the following: 

VERB 36 ENTR (Do not mtart Computor Activity Program) 

Vortiy K-STABT tape F67L603-K106XX-00 LM Self-Check Toot Ia OB 
tbo K-8TART tape raodor. 


6.3.1.6.1.3 


6.3.1.6.1.4 


6.3.1.8.1.8 
6 . 3 . 1 . 6 . 1 . 6.1 


6.3.1.6.1.6.3 


6.3.1.6.1.6 


6 . 3 . 1 . 6 . 1 . 6.1 


6 . 3 . 1 . 8 . 1 . 6.3 


6 3.1.6.2 


6.3.1.6.2.1 

6.3.1.6.2.2 


Start tap# roador. 

Whaa tapa raadar stops, verify: 

Rl * +0T292 

R2 ■ +106xx (tapa number) 

R3 - -00000 (tapa revision) 

Load E-Memory P ro g r am . 

Start tapa reader. . 

' ■ , ■ \ 

Whaa tape reader etope, verify Rl - 00101. 

Initiate Self-Check 
Start Tapa reader. 

When R2 - 00002, atop the LOC Saif-Check by entering the followii* in 
K-l4S: 

VERB 21 NOUN 27 ENTR 
00000 ENTR , 

D6KY Check. 

Start tapa reader. 

All the alectrolumineecent elemente (PROG, VERB, NOUN, and Row 1, 
Row 2, Row 3) shall display the decimal number nine (9). Including the 
9*a, the following shall be displayed for approximately 6 seconds. 


a. 

9*s 

b. 

8*s 

e. 

T's 

d. 

6*s 

e. 

6's 

f. 

4*a 

«• 
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o.a.i.s.a.a 


o.|.i. 8 .t .4 


a. a'« 

t. v 

j. 0*S _ 

k. Mine ligii la kv*| 1, a, 7 

l. VERB-NOUN flashing 

m. COMP ACTY - 

a. Plus signs is Row's I, a, a*" 

o. VERB-NOUN FU»hU« 

p. COMP ACTY 


On c o ncur rently 
for S seconds. 

On concurrently 
'for 5 seconds. 


On K-14M, snSsr Iks fallowDg: 


VERB 11 HOUR ST ENTR 
00000 ENTR 


The D8KY pnsMnttlans shall Is checked fay sols ring: 

VERB 28 MOUN 91 ENTR 
03378 ENTR 

+00123 ENTR 

-00480 ENTR 

-00789 DO NOT PRKR ENTR 


Tbs D8KY shall display +00128 in Row 1, -00480 in Row 2, sad -00780 
in Row 3« Press CLR pushbutton three times on D0KY. Observe that 


0.8.1.8.2.8 


O.a.1.8.2 


6.3.1.5.3.1 


On ths DECT, enter Iks following soquonoo: 

VERB 10 NOUN 20 ENTR 
VERB ENTR 

Verify KEY REL Flaahii* 

Pross KEY REL KEY REL shsll extinguish 

LampTeet^ t 

Initiate Iks Lamp Tost fay enterii* in ths D6KY: 
VERB 38 * ENTR 


o.a.i.8.a.2 


Tfas following DflKY displays shall illuminate for approximately 8 seconds: 


b. 

o. 

d. 


UPLINK ACTY 

NO ATT _ 

gjgy On concurrently for 

KEY RSL tlaaUag wroxlin.fi, * -coo* 

TEMP _ 
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6.9*1.5.6.1 


6.3.1.6.6,1 
6.3.1.6.9.9 


6.3.1.6.6.4 

6.3.1.6.6.6 

6.3 . 1 . 6 . 6.6 

6.3.1.5.6.7 


6.3.1.6.7.1 

Addition 6: 

6.3.6 

6.3.6.1 

4.3.6.1.1 
6.3.6.1.3 


Ob K-146, enter the following: 

VERB 37 ENTR 

06 ENTR 

• * 

Observe VERB 50 NOUN 26 fltehing. 

Rl - 00062 (switch LGC power down) 

On D6KT, d e press PRO pushbu tto n for approximitoly 3 seconds. 

Verify ST BY status Indlcstor lamp Is ON. 

On ths CRT, verify tbs 3.2 KC 26V Supply (CO 1331) Is between 26.04 
and 29.16V RMS. 

On DSKY, dsprsss PRO pushbutton for approximately 3 a s con d i to return 
to LGC Operate Mods. 

Verily ST BY stains Indicator lamp la OFF. RESTART light may be ON. 
Verify LGC WARNING la OFF and PGNC8 CAUTION is ON. VERB 37 
will flash. . , 

On D8KY enter the following: 

VERB 36 ENTR 

8tandby/Pro o ee d Cheek. 

On the D6KY, press and hold the PRO pushbutton. Verify CHAN 32 on 
CRT displays 57777. 

The following procedure replaces Paragraph 6.3.6 when DANCE rapes are 
installed ia ths 8/C. 

NOTE: Manual DSKY entries during this test may result hi a test short. 
IMU Operational Test 

r 

Verify E-START tape F07L003-K10531-00 LM G/N OPCHK Is oa K-START 
taps reader. 

Start tape reader. 

When tape reader stops verify the following on ths CRT DSKY: 

a. Rl - 407292 
h. R2 - 410630 
S. R3--00000 
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8.3.8.2 

8.3.8.3.1 


rs.e.j 


1S.6.U 

8.3.8.3.3 

I.S.M 

6.3.6.4.1 

6.3.6.4.2 

3.3.3.3 


Addition 7: 

3.3.7 

3.3.7.X 

3.3.7.1.1 

3.3.7.1.2 


E-Memory Program Load and Sum Chock. 

Start tape reader. 

When tape reader etope Verify that CRT D8KY Row 1 iadteatea 00101. 

Loeal g Measurement. 

Start tape reader. 

la approximately 10 minutes, VERB 23 NOUN 23 ehall flaah. 

From the CRT DBKT display reed and reoord Row 1 and Row 2 (local 
gravity whole and fractional, respectively). The value reoorded shall be 
between'076.0 and 985.9 em/sec*. 

Horiaoatal Barth Rate Measurement 

Prose PRO pushbutton on D6KY. 

From the CRT D8KY display read and record R2 (horixontal component ol 
earth rate acting oaX, Y and Z DUO'S). The values reoorded ehall be 
b e twe e n 77332 and 97832. 

Enter the following on K-148: 

VERB 33 * ENTR Wait 10 seconds 

VERB 41 NOUN 30 ENTR 
400000. ENTR 

400000 ENTR 

400000 ENTR 

The following procedure replaces Paragraph 8.3.7 when DANCE ropes 
are installed in the S/C. 

Semi-Automatic Mode Test 

Verify K-STABT Tape F07L003-K10530-00 LM Semi-Automatic Mode Test 
is on K-STABT tape reader. 

Start tape reader. 

When tape reader stops verify the following on CRT DSKY 

a. Rl • 407293 * 

b. R2 * 410530 
O. R3«-00000 
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0.3.7.2 
6.3.7.2.1 
0.3.7.2.2 

0.3.7.3 
0.3.7.3.1 
0.3.7.3.2 

0.3.7.3.3 

0.3.7.3.4 

0.3.7.4 
0.3.7.4.1 
0.3.7.4.2 

0.3.7.4.3 

0.3.7.4.4 

0.3.7.0 
0.3.7.5.1 
0.3.7.S.2 

0.3.7.0 
0.3.7.0.1 


E-Memory Program Load 
Start tape reader. 

When tape reader etope verify the fallowing on CRT D6KY: 

Rl-00101 

Command Accuracy 0\ 

8tart tape reader. 

When tape etope verify that CRT D8KY Rl indicatee 00201. Wait IS 
eeeonde. 

Read and record CRT IMU Oimbal anglee. The indicatione ehall be 
000*003 degrees. 

Read and record CRT CDU angle indicattomi. The indicatioiw ehall be 
*000.00*000.30. 

i ■ ' ‘ - \ ~ 

Command Accuracy 40". 

Start tape reader. 

When tape reader etope verify that CRT D8KY Row 1 indicatee 00301. 

Wait 0 eeoonde. 

Read and record CRT IMU Gimbal anglee. The indicattone ehall be 
046*003 degxeee. 

Read and record CRT CDU angle Indicatione. Indication* ehall be 
4040.00*000.30. 

CDU Repeattng Accuracy 46* 

Start the tape reader. 

* 

Approximately 6 eecondi after tape reader etope VERB 06 NOUN 01 ehall 
flaah. Rend and record CRT D8KY Row 1. 2 f and 3 indicatione. Recorded 
value* ehall be between 77774 and 00003. 

Command Accuracy 90*. 

Start tape reader. 

When tape reader etope verify that CRT DSKY Row 1 indicatee 00601. 
Gimbal Loch lamp will be lighted, Walt 6 eeoonde. 


0.3.7.0.2 




101 - 


APOLLO GAN Specification 
ND1002349 REV F 


9.3.7.0.4 

0.3.7.7 
0.9.7.7.1 

0.3.7.7.3 

A. A. 7.7.4 

0.3.7.0 
0.1.7.0.1 

1* •• T# V«1 

8.3.7.0.3 
0.3.7.8.4 

0.3.7.0 
0.3.7.9.1 
0.3.7.9.3 

0.3.7.10 
8.3.7.10.1 
0.3.7.10.3 


Read and record CRT Indication of XMU Glmbal anglee. The Indlcatione 

shall he 990O003 degrees. 

Rend end reoord CRT CDU angle indications. Indtcatioos shall be 
4090.004000.30. 

Command Accuracy 135*. 

Start taps render. 

When tape reader stops verify CRT D6KY Row 1 Indicates 00601. Walt 
6 eeooadn. 

Read and record CRT Indications of IMU Glmbal angles. Indications shall 
be 1364003 d eg r ee s . 

Read and recon! CRT CDU angle indications. Indications shall be 
♦136.004000.30. 

CDU Repeating Accuracy 136*. 


When taps lender stops verify CRT D6KY Row 1 indicates 00701. Walt 
10 seconds, verify Glmbal Lock lamp on DSKY Is not lighted. 

Start tape reader. 

Approximately 6 eeoonds after tape render stops VERB 06 NOUN 01 will 
flash. Read and reoord CRT DSKY Row 1, 3 and 3 Indications. Recorded 
values shall be between 77774 and 00003. 

Plus Glmbal Look Test. , 

Start tape reader. 

When tape reader stops wait approximately 10 seconds. Verify CRT 
DSKY Row 1 Indicates 01101. Verify Glmbal Lock lamp Is lighted. 

Command Aocuracy 326*. 

3tart tape reader. 

When tape render stops verify CRT DSKY Row 1 Indicates 01201. Glmbal 
Look lamp will be lighted. Walt 16 seconds. 

Read and reoord CRT indications of IMU Glmbal angles. Indications shall 
be 2254003 degrees. . 


0.3.7.10.3 




€.3.7.10.4 

6.3.7.11 
€.3.7.11.1 ’ 
€.3.7.11.1 

€.3.7.11.3 
€.3.7.11.3.1 
€.3.7.11.3.3 

€.3.7.11.4 

€.3.7.11.4.1 

€.3.7.11.4.3 

€.3.7.11.6 

€.3.7.11.6.1 

€.3.7.11.6.3 

€.3.7.11.6 

€.3.7.11.6.1 

€.3.7.13 

€.3.7.13.1 

€.3.7.13.3 

€.3.7.13.3 
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Read and record CRT CDU angle indications. Indications shall be 
♦326.00e000.30. 

CDU Command Rate Teat 

Start tape reader. 

When tape reader stope verify CRT D6KY display Roar 1 indicates 01301. 
Wait 10 seconds. Verify IMU Gimbals are at approximately 0*. 

Middle Gimbal Rate Test 

Start taps reader. 

When tape reader stops immediately verify display of 01401 in Row 1 of 
CRT DSKY display. In approximately 13 seconds VERB 23 NOUN 26 shall 
flash. The Gimbal Lock lamp shall be lit. Read and record CRT DSKY 
Row 1 and Row 2 displays. The recorded value shall be between 0001200000 
and 0001600000. 

Inner Gimbal Rate Test 4 

Start tape reader. 

Approximately 12 seconds after the tape reader stope VERB 23 NOUN 26 
shall flash. .Read and record CRT DSKY Row 1 and Row 2 displays. The 
recorded value shall be between 0001200000 and 0001600000. 

Outer Gimbal Rate Test. 

kart tape reader. * 

Approximately 12 seconds after tiw tape reader stops VERB 23 NOUN 26 
shall flash. Read and record CRT DSKY Row 1 and Row 2 displays. Tbs 
recorded value shall be between 0001200000 and 0001600000. 

Start tape reader. 

■% * 

Wait 16 seconds. Verify IMU Gimbals are at approximately 0% 

Command Accuracy 318*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 01601. 

Read and record CRT IMU Gimbal Angles. Indication shall be 315*003 

degrees. 
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6.3.7.12.4 Read and record CRT CDU angle indications. Indications shall be 

+315.00*000.30. 

6.3.7.13 CDU Repeating Accuracy 315*. 

0.3.7.13.1 * Start tape reader. 

6.3.7.13.2 Approximately 5 seconds after the tape reader stops VERB 05 NOUN 01. 

shall flash. Read and record CRT DSKY Row 1, 2 and 3 indications. 
Recorded values shall be between 77774 and 00003. 

6.3.7.14 Minus Glmbal Lock Test. 

6.3.7.14.1 Start tape reader. 

3.3.7.14.2 When tape reader stops verify CRT DSKY Row 1 indicates 01701. Verify 
Glmbal Lock lamp is lighted after approximately 5 seconds. 

6.3.7.15 CDU Repeating Accuracy 225*. 

3.3.7.15.1 Start tape reader. ^ 

3.3.7.15.2 When tape reader stops verify CRT DSKY Row 1 indicates +00013. Wait 
10 seconds before continuing. 

3.3.7.15.3 Start tape rgader. 

3.3.7.15.4 Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 will 
flash. Read and record CRT DSKY Row 1, 2 and 3 indications. Recorded 
values shall be between 77774 and 00003. 

3.3.7.16 OG CDU Fine Fail Test. 

3.3.7.13.1 Start tape reader. 

3.3.7.13.2 When tape reader stops verify CRT DSKY Row 1 indicates 02101. 

3.3.7.13.3 Start taps reader. 

3.3.7.18.4 Approximately 10 seconds after the tape reader stops VERB 30 NOUN 28 
will flash. Approximately 4 seconds after VERB 30 NOUN 28 flashes verify 
ISS Warning lamp is lit and Channel 30 on CRT indicates 33XXX. 

8.3.7.18.5 Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out and Channel 30 on CRT indicates 37XXX. 


8.3.7.18.8 
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6.3.7.17 IO CDU Flat Fail Test 

6.3.7.17.1 fllmit tap* reader. 

6.3.7.17.3 . Whsn tap* reader stops verify CRT D6KV Row 1 indicates 02201. 

6.3.7.17.3 Start taps rsadsr. 

6.3.7.17.4 Approximately 10 seconds alter ths tap* reader stops VERB 30 NOUN 26 . 
will flash. Approximately 4 seconds alter VERB 30 NOUN 26 flashes 
verify 18S Warning lamp Is lit and Channel 30 on CRT indicates 33XXX. 

6.3.7.17.6 Start taps rsadsr. 

6.3.7.17.6 Approximately 4 seconds after taps rsadsr stops verify ISS Warning lamp 
is out and Channel 30 on CRT indicates 37XXX. 

6.3.7.16 . HQ CDU Fins Fail Test, * 

6.3.7.16.1 Start taps rsadsr. 

6.3.7.16.3 Whsn taps rsadsr stops verify CRT D6KY Row 1 indicates 02301. 

6.3.7.16.3 Start taps rsadsr. 

6.3.7.16.4 Approximately 16 sseonds after ths taps rsadsr stops VERB 30 NOUN 36 
will flash. Approximately 4 seconds after VERB 36 NOUN 36 flashss verify 
186 Warning lamp Is lit and Channel 30 on CRT Indicates 33XXX. 

6.3.7.16.6 Start taps rsadsr. 

6.3.7.16.6 Approximately 4 seconds after taps rsadsr stops verify SI Warning lamp 

is out and Channel 30 on CRT indicates 37XXX. 

6.3.7.10 OO CDU Coarse Fall Tset 

6.3.7.19.1 Start tepe reader. 

6.3.7.19.3 Whsn taps rsadsr stops verify CRT D8KY Row t isdlnates 03401. 

6.3.7.19.3 Start taps reader. 

6.3.7.19.4 Approximately 10 seconds after ths taps render steps VEER 39 NOUN 36 
will Hash. Approximately 4 seoonde after VERB 30 NOUN 36 flsshsa verify 
1S8 Warning liupp is lit and Channel 30 on CRT Indteatee 33XX3L 

6.3.7.19.6 Start tape reader. 


L 


i 
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5.3.7.19.6 

6.3.7.20 

6.3.7.20.1 

6.3.7.20.2 
6*3.7.20.3 
6.3.7.20.4 

6.3.7.20.6 

6.3.7.20.6 

6.3.7.21 

6.3.7.21.1 

6.3.7.21.2 

6.3.7.21.3 

6.3.7.21.4 

6.3.7.21.6 
6.3.7.21.6 

6.3.7.22 

6.3.7.22.1 

6.3.7.22.2 


Approximately 4 seconds after tape reader stops verify 188 Warning lamp 
is out and Channel 30 on CRT indicates 37XXX. 

IO CDU Coarse Fail Test 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02501. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
IS8 Warnii* lamp Is lit and Channel 30 on CRT indicates 33XXX. 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify 188 Warning lamp 
Is out and Channel 30 on CRT Indicates 37XXX. 

\ 

MO CDU Coarse Fail Test 
8tart taps reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02601. 

Start taps reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
188 Warning lamp is lit and Channel 30 on CRT indicates 33XXX. 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify 1SS Warning lamp 
Is out and Channel 30 on CRT indicates 37XXX. 

FDAI Linearity Test. 

Start taps reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 02701. Wait 
5 seconds. 


6.3.7.22.3 


Start tape reader, 
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I— 


0.3.7.22.14 


0.3.7.22.15 


0.3.7.22.10 


0.3.7.23 


0.3.7.23.1 


0.3.7.23.2 


0.3.7.23.3 


0.3.7.23.4 

0.3.7.23.5 


VERB 23 NOUN 20 shall flash. On CRT verily ths following: 

CRT D8KY Row 1 indicates -00010. 

PITCH ATT ERROR is between -14.4 and -17.0 DEO (GO 2210) 

YAW ATT ERROR is between -14.4 and -17.0 DEO (GG 2240) 

ROLL ATT ERROR is between-14.4 and-17.0 DEG (GG 2270) - . 

Start tape render. 

VERB 23 NOUN 26 shall flash. On CRT verify the following: 

CRT DSKY Row 1 indicates -00017. 

PITCH ATT ERROR is between -15.3 and -10.7 DEG (GG 2210) 

YAW ATT ERROR is between -15.3 and -18.7 DEG (GG 2240) 

ROLL ATT ERROR is between -15.3 and -18.7 DEG (GG 2270) 

On K-148 enter VERB 34 ENTER 

* ' • * ' i 

The proper operation of the IMU CAGE function (consisting of steps 0.3.7.23.1 
through 0.3.7.23.7) need be performed only once during the initial PGNC8 

Operational Test and omitted from subsequent testing of test 0.3.7. 

\ 

On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00500 ENTR 

400500 * ENTR * 

400500 ENTR 

On the CRT, verify all IMU gimbal angles indicate between 003 and 007 dag. 

On analog reoordsr, monitor the following signals: 


Signal No. 

Signal Name 

a. 

GG 2130 - - 

MG Servo Error Total 

b. 

GG 2105 

1G Servo Error Total 

e. 

GO 2188 

OG Servo Error Total 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

GG 2172 

OG IX Resolver Sine 

f. 

GG 2142 

MG IX Resolver One 

I* 

GG 1201 

IMU 28V 1% 800 ops 


Start analog recorder to a chart speed of 5 mm/sec. 

On LEM Cabin Panel 4, hold IMU CAGE momentary toggle switch in the 
ON position. (Do not release). 





-108- 


APOLLO GIN Specification 
ND1002348 REV P 


8.3.7.28.8 On analog recorder, verify the IX Receiver Sine signals (GG 2112, GO 2172, 

GG 2142) null out to less than 0.6 VRMS. Release IMU CAGE switch to the 
OFF position. Disregard any momentary transients on the IX Resolver 
Sine signals when the switch is released. Any sustained oscillati on s shall 
be cause lor immediate removal of IMU Operate Power. 

6.3.7.23.7 On the CRT, verify all IMU gimbal angles indicate between 357 and 003. 

6.3.7.24 Stop analog recorder. 

6.3.7.24.1 On K-146 enter the following: 

VERB 36 
VERB 43 
401700 * 

400600 
-01700 

On CRT, verify the following: 

TAW ATT ERROR is b e tw ee n 416.3 and 418.7 DEG (GG 2246) 

PITCH ATT ERROR is between 406.5 and 406.8 DEG (GG 2219) 

ROLL ATT ERROR is between -16.8 and -18.7 DEG (GG 2279) 

6.3.7.26 On K-148 enter the following se q u e nc e: 

VERB 36 # ENTR * 

VERB 41 NOUN 20 ENTR 
400800 ENTR 

400100 ENTR 

-00800 ENTR 

6.3.7.26 On CRT verify the following: 

IG IX Resolver Sin (11*) is be twe e n 406.5 and 409.6 DEG (GG 2121) 

MG IX Reeolver Sin (11*) is between 400.6 and 402.5 DEG (GG 2151) 

* OG IX Reeolver Sin (11*) Is between -06.5 and -09.6 DEG (GG 2181) 

6.3.7.27 On K-148 enter the following: 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

The following procedure replaces paragraph 6.3.8 when DANCE flight ropes 
are Installed in the 8/C. 


_) 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 


Addition 8: 
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6.3.8 IRIG Scale Factor Teat. 


6.3.8.1 Verify K-START tape F07L003-K00XXX-00 LM IRIG Scale Factor Test 

is on the K-START tape reader. 


6.3.8.3 

€.3.8.3 
€.3.8.3.1 
€.3.8.3.3 
€.3.8.4 
€.3.8.4.1 
€.3.8.4.3 
€.3.8.4.3 


€.3.8.4.5 


On K-148 enter the following: 

VERB 3€ ENTR 

E-Memory Program Load. 

8tart tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00000. 
Test Position Data Load (+X S.F.) 

Start tape reader. • 

When tape reader stops verify that CRT DSKY Row 1 Indicates 400001. 

On K-146 enter the following: ' ' 

VERB 35 NOUN 2€ ENTR 
04001 ENTR 

01430 (STARTING ADDRESS) ENTR 
16005 (BBANK) ENTR • 

VERB 30 ENTR 

When VERB 06 NOUN 41 flashes verify the followli« on the CRT DSKY 
display: 

R2 - XX. XXX Site Latitude <8ee Table 1) 

R3 « XXX. XX Nsv Base Aximuth 

If R2 requires correction, enter VERB 22 ENTR Into K-148 and enter 
correct latitude. 

If R3 iepalise correction, enter VERB 23 ENTR into K-148 and enter 
oorrect aximuth. 

On K-148 enter the following: 

VERB 33 ENTR 


€.3.8.4.8 


In approximately 100 seoondi VERB 0€ NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position 400001). 



6.3.8.5 

8.3.8.5.1 

13.8.1.1 

11.111 


6 . 9 * 6 . 5.4 


6.3.6.6 
6.3.8.6.1 


6.3.8.6.3 
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Teat Poeitloa Data Load (+Y 8. F.) 

Start tap# raadar. 

Whan tape raadar atopa Verity that CRT D8KY Bov 1 display tadieataa 
460003. 

Oa K-148 enter tha following: 

VERB 36 NOUN 26 ENTR 
04001 ENTR 

61430 (STARTING ADDRESS) ENTR 
16006 (BBANK) ENTR 
VERB 30 ENTR 

Whaa VERB 06 NOUN 41 flaahaa rarity tha following oa tha CRT B6KY 
diaplay: 

\ • , 

R2 - XX.XXX Wta Latitude {See Table 1) 

R3 - XXX. XX Nav Baaa Aslmuth 

V RS requires correction, enter VERB 22 ENTR into K-148 aad eater 
oorract latitude. 

R RS requires oorraetloa, aatar VERB 33 ENTR Into K-148 aad aatar 
oarraet aslmuth. 

Oa K-148 enter the following: 

VERB 33 ENTR 

la approximately 100 aeconde VERB 06 NOUN 88 will flaeh. Record from 
CRT DSKY display Row 1. DUO scale factor error la parte par million. 
Poaitloa 400003). 

Teat Position Data Load (4Z 8. F.) 

Start tapa raadar. 

■* ' V' 

When tape raadar atopa rarity that CRT DSKY Row 1 display tadieataa 
400003, 

Oa K-148 eater the following: 

VERB 26 NOUN 26 ENTR . 

04001 ENTR 

01430 (STARTING ADDRES8) ENTR 
16006 (BBANK) ENTR 
VERB 30 * ENTR 





APOLLO GAN Specification 
•111. ND1002349 REV F 


6.3.8.6.4 When VERB 08 HOUR 41 fkarnkm verify the following on tha CRT D6KY 

die pi ay: 

R2 « XX. XXX Site Latitude (See Table I) 

R3 - XXX. XX Nnv Bee# Azimuth 

If R2 requires correction enter VERB 22 ENTR Into K-148 and MBr 
correct latitude. . 

If R3 requlree correction enter VERB 23 ENTR Into K-148 and enter 
correct axlmuth. 

8.3.8.8.8 On K-148 enter the following: 

VERB 33 ENTR 

In approximately 100 eeconda VERB 08 NOUN 98 will flaek. Record from 
CRT DSKY display Row 1. (+Z IRIG scale factor error In parte per 
million. Position 400003.) 

Test Position Data Load (-X 8. F.) 

Start tape reader. 

When tape reader stops verify that CRT D8KY Row 1 display indicates -00001. 

On K-148 enter the following: 

VERB 25 NOUN 28 ENTR 
04001 ENTR 

01430 (STARTING ADDRESS) ENTR 
16005 fBBANK) ENTR 
VERB 30 ENTR 

When VERB 08 NOUN 41 flashes verify the following on the CRT DSKY 
display: 

R2 - XX. XXX Site Latitude (See Table 1) 

R3 - XXX. XX Nav Base Azimuth 

If R2 requires correction enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

U R3 requires correction enter VERB 33 ENTR into K-148 and enter 
correct azimuth. 


8.3.8.6.8 

8.3.8.7 

8.3.8.7.1 

8.3.8.7.2 

8.3.8.7.3 
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I.S.U 
6.3.6.6.1 

6.3.3.8.3 


I.I.I.L4 




I.UJ 
6.3.8.9.1 
6 . 3 . 8 . 9.8 


On K-148 enter the following: 

VERB 33 ENTR 

b approximately 100 esponda VERB 06 NOUN 96 will flash. Record from 
CRT D6KY display Row 1. (-XIRIG scab factor error in parts per million. 
Position -00001). 

Test Position Data Load (-Y 8. F.) 


When tape reader stops verify that CRT DSKY Row 1 display indicates 


On K-148 enter the followinf: 

VERB Si NOUN 36 ENTR 
04001 ENTR 

#1430 (STARTING ADDRESS) ENTR 
16006 BBANK ENTR 
VERBS# ENTR 


VERB 06 NOUN 41 fleshes verify the fellowii* on the CRT DSKY 


RS - XX. XXX Sits Latitude . (See Table R 
RS • XXX. XX Nnv Bn 


■ Rt regal rse eerreeHan enter VERB S3 ENTR into K-I46 i 


r VERB S3 ENTR Into K-146 end enter 


I RS requires < 


er dm followinf: 
ENTR 


On K-146 < 
VERBS# 


b approximately 100 eeoonda VERB 06 NOUN 98 will flash. Reoord 
CRT DSKY display Row 1. (-Y IRIG scab factor error in parts per 
Position-00003). 


Test Position Dab Lend (-Z S. F.) 

Start Tape render. 

Whan tape reader stops verify that CRT DSKY Row 1 display indicates • 
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1.3.8. t. 3 On K-148 enter the following: 

VERB 25 NOUN 26 ENTR 
04001 ENTR 

01430 (STARTING ADDRESS) ENTR 
16005 BBANK ENTR 
VERB 30 E NTH 

6.3.8.8.4 When VERB 06 NOUN 41 flaahee verify the following on the CRT D6KY 

display: 

R2 • XX. XXX 8ite Latitude (See Table I) 

R3 » XXX. XX Nav Base Azimuth 

If R2 requires correction enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

If R3 req ui res correction enter VERB 23 ENTR into K-148 and enter 
oorrect asimuth. 

6.3.8.8.6 In approximately 100 seconds VERB 06 NOUN 86 will flash. Record from 

CRT D8KY display Row 1. (-Z DUG scale factor error in parts per million. 
Position -00003). 

6.3.8.16 Terminate this test by entering the following into K-148: 

VERB 36 ENTR 

VERB 41 NOUN 26 ENTR 
400006 ENTR 

♦00000 ENTR 

400000 . ENTR 

6.3.8.11 The Scale Factor Error for each of the 6 positions shall be 0*1759 PPM. 

Addition 8: The following procedure replaces Paragraph 6.3.8 when DANCE flight ropes 

are installed in the S/C. 

6.3.8 IMU Performance Test. A reference data sheet is provided at the end of 

this section to aid in data reduction. 

6.3.8.1 Insure that IMU Operate power and LGC Operate power has been supplied 
for a minimum of one hour and that the IMU is not la a Gimbal Loch con¬ 
dition. 

6.3.8.2 On CRT, monitor and record DUG TEMP (CG 2301) and PIPA TEMP 
(CG 2300). 
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6.3.9.3 

6.3.9.4 
•.3.9.6 

•.3.9.6 
•.3.9.6.1 

•.3.9.7 

6.3.9.7.1 
••3.9.7.1.1 

6.3.9.7.1.1 
9.3.9.7.3 

6.3.9.7.3.1 

4.3. 9 . 7.2.2 
•.3.9.7.3 
•. 3.9.7.3.1 

6.3.9.7.3.2 


Verify K-START tape F07L003-K00XXX-00 IMU Performance Teat fte on 
the tape reader. 

Start the tape reader. Verify DSKY la blank. Wait 10 eeoondi. 

/, * 

Start the tape reader. After 15 eeoonda, verify IMU ii ooaree aligned 
to aero de gr ee e . 

E-Memory Program Load. 

Start the tape reader. When tape reader etope, verify the following DSKY 
display: 

Row 1 13746 

Row 3 2676 

Teat Position 400001. 

E- Memory Program and Teet Position Matrix Siam Check. 

Start tape reader.* > ^ 

t .. 

When tape reader atope, verify DSKY Row 1 dlapinye 400001. 

E-Memory Teet Poeitiaa Initialisation Sum Check. 

Start tape reader. 

When tape reader atope verify DSKY Row 1 diaplaye 400001. 

Teet Initialisation. * 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY dUplaya the followii*: 

Row 1 XXX. XX (N. B. Asimuth) 

Row t XX. XXX (Site Latitude) 

If the display la oorrect p ro cee d to next atop; if it la not, perform the 
following on K-146: 

VERB 24 ENTR 

XXX. XX (Correct N. B. Asimuth *0.5 deg) 

XX. XXX (Correct Site Latitude) 


0.3.9.7.4 


Horisontal Drift Teet. 
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6.3.9.7.4.1 

6.3.9.7.4.1 

6.3.9.7.4.9 

6.3.9.7.6 

6.3.9.7.6.1 

6.3.9.7.5.2 

6.3.9.7.6 

6.3.9.7.6.1 

6.3.9.7.6.1 

6.3.9.6 

6.3.9.6.1 

6.3.9.6.1.1 

6.3.9.6.1.2 


9.8.2.1 

9.8.2.2 


9 . 8.3.1 

9.8.3.2 


Start tape reader. 

When tape reader a tope, verify DSKY blanka except for PROG indication 
of 07. The NO ATT lamp ehail illuminate and then extinguish. 

b approximately 14 minutee, VERB 06 NOUN 98 ehail flash. Record 
D8KY Row 2 display (XXX. XX rnsru). 

PIPA Scale Factor Test. 

Start tape reader. 

b approximately 6 minutes, VERB 06 NOUN 98 shall flash. Record D6KY 
Row 1 and Row 2 display (XXXXX. and .XXXXX cm/sec/sec.) 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before oontinuiiy. 

Test Position 00002. ' 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays 400002. 

E-Memory Test Position bitiallsation.Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays 400002. 

Test Initialisation. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the followii«: 

Row 1 XXX. XX (N. B. Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, pr o cee d to next step; if it is not, perform the 
following on K-148: 

VERB 24 . ENTR 

XXX.XX ' (Correct N. B. Azimuth 40.6 deg) 

XX. XXX (Correct Sib Latitude) 
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6.3.1.8.4.1 




I.S.M.U 


8.1.8.8. 5.1 


8.1.5.8.8 
8 . 1 . 8 . 8 . 8.1 
8 . 1 . 5 . 8 . 8.1 


8.1.8.8. T.l 
8 . 1.8.8.7.2 
8.1.8.8 
8.1.8.8.1 

8 . 1 . 5 . 8 . 1.1 

8 . 1 . 8 . 8 . 1.1 


8.1.8.8.1.1 
8.1.8.8.1.1 


8.1.8.8.3.1 


Horizontal Drift Tost 
Start tapa reader. 

Whan tapa taadar stops! rarity D8KY blaoka axoapt for PROG indication 
of 07. The NO ATT lamp ahall illuminate and then extinguish. 

la approximately 14 minutes, VERB 08 NOUN 88 ahall flash. Record . 
DSKY Row 1 diaplay (XXX. XX meru). 

PIPA Seals Factor Taat. 

Start tapa raadar. 

la approximately 5 minutes, VERB 08 NOUN 88 ahall flash. Raoord DSKT 
Row 1 and Row 1 diaplay (XXXXX. and .XXXXX cm/aac/aac.) 

Vortical Drift Test. 

Start tapa raadar. 

In approximataly 87 minataa. VERB 08 NOUN 88 ahall flash. Raoord DSKT 
Row 2 display (XXX. XX ment/g). 

Tost Termination. 

Start tapa raadar. 

Whan tapa raadar stops, wait 10 ssoonds hsfors continuing. 

Tost Position >00001.' 

E-Memory Program and Taat Position Matrix Sinn Check. 

Start tapa raadar. 

Whan tapa raadar stops, rarity DSKY Roar 1 displays 400001. 

% 

E-Memory Taat Position Initialisation Sum Check. 

Start tapa raadar. 

Whan tapa raadar stops, rarity DSKY Row 1 displays 400001 
Taat Initialization. 

Start tapa raadar. 
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9.3.9.9.3.3 


M.M.4 


1.3.9.1.4.1 


9.3.9.9.4.3 

9.3.9.9.4.3 


9 . 3 . 9 . 9 . 6.1 




9.3.9.9.9 


9.3.9.9.9.1 


9.3.9.9.9.3 


9.3.9.10 


9.3.9.10.1 


9.3.9.10.1.1 


9.3.9.10.1.3 


9.3.9.10.3 


9.3.9.10.8.1 


When VERB 09 NOUN 41 flashes, verify D6KV displays the followlog: 

Row 1 XXX. XX (N. B. Azimuth) 

Row 3 XX. XXX (Sits Latitude) 

If tha display is correct p roc ss d to next stop; II It Is not, perform the 
following os K-148: 

VERB 24 ENTR 

XXX. XX (Correct N. B. Azimuth) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape leader stops, verify D8KY blanks except for PROG *~*»r**m 
of 07. The NO ATT lamp shall and then extinguish. 

hi approximately 14 minutes. VERB 09 NOUN 99 shall flash. Record ORCT 
Row 2 display (XXX. XX mere). 

PfPA Seale Factor Test. 

Start tape reader. 

la approximately 5 minutes. VERB 09 NOUN 99 shall flash. Record D6KT 
Row 1 and Bow 2 display (XXXXX. and .XXXXX cm/sec/sec). 

Test Termination. . 

Start tape mader. 

When tape reader stops, wait 10 seconds before oonttnuii*. 

Test Position 400004 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify D6KY Row 1 displays 400004. 

E-Memory Test Position Initialization Sum Check. 

Start tape reader. 







6.3.9.10.2.1 
6.3.9.10.3 

6.3.9.10.3.1 
6.3.9.10.3.1 


6.3.9.10.4 

6.3.9.10.4.1 
6.3.9.10.4.3 

6.3.9.10.4.3 

6.3.9.10.8 

6.3.9.10.6.1 

6.3.9.10.8.1 

6.3.9.10.6 

6.3.9.10.6.1 

6.3.9.10.6.1 

6.3.9.10.7 

6.3.9.10.7.1 
6.3.9.10.7.1 


APOLLO GW Specification 
-118- ND1001349 REV F 

When a tape reader a tope, verify DSKY Roar 1 displays 400004. 

Teat Initialisation. 

Start Tape reader. 

Whan VERB 06 NOUN 41 flashes, verify DSKY displays the following: 

Row 1 XXX. XX (N. B. Azimuth) 

Row 1 XX. XXX (8lts Latitude) 

V the display la oorreet, pr o c eed to next step; if it is not, perform the 
following on K-146: 

VERB 14 ENTR 

XXX. XX (Correct N. B. Asimuth 40.6 deg) 

XX. XXX ' (Correct Site Latitude) 

Horixontal Drift Test. 

Start taps render.' 

When tape reader stops, verify DSKY blanks except for PROG Indication 
cl 07. The NO ATT lamp shall illuminate and then extinguish. 

hi approximately 14 minutes. VERB 06 NOUN 96 shall flash. Record DSKY 
Row 1 display (XXX. XX ment/g). 

FIFA Seale Factor Tent. 

Start tape reader. 

In approximately 6 minutes, VERB 06 NOUN 96 shall flash. Record DSKY 
Row 1 and Row 3 display (XXXXX. and .XXXXX cm/sec/sec.) 

.• Vertical Drift Test. 

Start taps render. 

In approximately 67 minutes, VERB 06 NOUN 98 shall Dash. Record DSKY 
Row 1 display (XXX. XX meru/g). 

Test Termination. 

Start tape reader. 

When tape reader stops, watt 10 seconds before continuing. 
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6.3.9.11 

6.6.9.11.1 

6.6.9.11.1.1 

6.6.9.11.1.1 
6.6.9.11.6 

6.6.9.11.6.1 

6.6.9.11.6 
6.6.9.11.6.1 

6.6.9.11.6.6 


6.6.9.11.4 

6.6.9.11.4.1 
6.6.9.11.4.6 

6.6.9.11.4.6 

6.6.9.11.6 

6.6.9.11.6.1 


Test Position 460066. 

E-Memory Program and Tost Position Matrix Slim Check. 

Start tape reader. _ 

Whan taps reader stops, verify D8KY Row 1 displays 400006. 

E-Memory Test Position Initialisation Sum Check. 

Start taps render. 

Whan tape render elope, verify DSKY Row 1 die plays 400006. 

Test Initialisation. 

Start tape reader. 

\ * ■ 

When VERB 06 NOUN 41 Rashes, verify DSKY displays the following: 

Rowl ' XXX. XX (N. B. Aaimuth) 

Bow 6 , XX. XXX (Sits Latitude) 

If the display is correct, p ro cee d to next step; if It is not, perform the 
following on K-148: 

VERB 24 * INTR ’ 

XXX. XX (Correct N. B. Asimuth *0.6 deg) 

XX. XXX (Correct Site Latitude) 

PIPA Seale Factor Test. 

Start taps reader. Record time. 

When tape reader stops, verify DSKY blanks except for PROG Indication 
of 07. The NO ATT, PROG ALARM, and GIMBAL LOCK lamps shall be 
lit. 

In approximately 6 minutes, VERB 06 NOUN 98 shall flash. Record time. 
Record DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/sec/eec). 
GIMBAL LOCK lamp shall be out. 

Test Termination. 

Start tape reader. 
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6.3.9.11.5.2 


6.3.9.12 


6.2.9.12.1 


6.2.9.12.1.1 


6.2.9.12.1.2 


6.2.9.12.2 


6.2.9.12.2.1 


6.2.9.12.2.2 


6.2.9.12.2 


6.2.9.12.8.1 


6.2.9.12.2.2 


6.2.9.12.4 


6.2.9.12.4.1 


6.2.9.12.4.2 


6.2.9.12.4.2 


6.2.9.12.6 


When Up* nadir stops, watt 10 seconds bsfors continuing. 

Tsst Position *60006. 

E-Memory Program and Tsst Position Matrix Sum Chock. 

Start taps iwadsr. 

Whsa taps rsndsr stops, verify DSKY Row 1 displays *00006. 

E-Memory Tsst Position Initialisation Sum Check 
Start tape reader. 

When taps reader stops verify DSKY Row 1 displays *00006. 

Tsst Initialisation. 

\ . 

Start taps reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 

Row 1 : XXX. XX (N. B. Asimuth) 

Row 2 XX. XXX (Site Latitude) 

K the display is correct, proceed to next step; if it is not, perform the 
following on K-14S: 

VERB 24 ENTR 

XXX. XX (Correct N. B. Asimuth *0.5 deg) 

XX. XXX (Correct Site Latitude) 

PIPA Scale Factor Test. . 

Start tape reader. Record time.- 

When tape reader stops, verify DSKY blanks except for PROG indication 
of 07. The NO ATT, PROG ALARM and GIMBAL LOCK lamps shall be lit. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record time. 
Record DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/sec/sec). 
GIMBAL LOCK lamp shall be out. 

Test Termination. 


6.2.9. U. 5.1 


Start tape reader. 
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9. 9.9. IS.S.S 

9.3.9.19 

9.9.9.13.1 

9.3.9.13.1.1 
•.3.9.13.1.2 
9.3.9.12.2 
«. 3.9.13.3.1 
•.3.9.13.2.2 
9.3.9.19.9 

9.9.9.13.2.1 
•.9.9.13.2.2 


9.3.9.13.4 

9.3.9.13.4.1 
•.3.9.13.4.2 

9.3.9.13.4.3 

9.3.9.13.9 

9.3.9.13.9.1 

9.3.9.13.9.2 


When tap* reader atopa, wait 19 aaconda balora continuing. 

Taat Foettloa i9999 f . 

E-Memory. Program aaitf Teat Poaltton Matrix tan Cheek. 

Start tap* raadar. 

Whan tapa raadar atapa rarity DSKY Row 1 dUplays 490007. 

E-Memory Taat Poatttan Mttlallaatloo Sam Check. 

Start tapa raadar. 

Whaa tapa raadar atopa, rarity D8KY Row 1 display* 1 0999 7 . 

Taat Initlllaatioa. 

Start tapa raadar. 

Whan VERB 09 NOUN 41 flaahaa. rarity DSKY display* tha following: 

Row 1 XXX. XX (N. B. Azimuth) 

Row2 XX. XXX <8tta Latitude) 

K tha display ta earr aat . pr o oaa d to naxt atap; If it la not, parfona tha 
following on K-149: 

VERB 24 EMTR 

XXX. XX (Correct N. B. Azimuth *0.5 dag) 

XX. XXX (Corraet Site Lntituda) 

Horizontal Drift Taat. 

Start tapa raadar. 

Whan tapa raadar atopa, rarity DSKY blanka except for PROG Indication 
of 07. Tha NO ATT lamp ahall Illuminate and than axtlngulah. 

In approximately 14 minute*, VERB 09 NOUN 98 ahall flaah. Record 
DSKY Row 2 display (XXX. XX mant/g). 

Taat Termination, 

Start tapa reader. 

Whaa tapa raadar atopa, wait 10 aaconda before continuing. 



122 - 


APOLLO GAN Specification 
ND1002349 REF F 


A. 3.9.14 
A. 9.9.14.1 
A. 9.9.14.1.1 
A. 3.9.14.1.2 
A. 8.9.14.2 
A. 2.9.14.2.1 
A. 2.9.14.2.2 
A. a. 9.14.2 
A. a. 9.14.2.1 
A. 2.9.14.2.2 


A. 3.9.14.4 
A. 2.9.14.4.1 
A. 2.9.14.4.2 

A. 2.9.14.4.2 

A. 2.9.14.9 
A. 2.9.14.9.1 
A.2.9.14.9.2 
A.2.9.19 


Test Position 400009. 

E-Memory Program and Teat Poaltton Matrix Sum Chock. 

Start tape reader. 

Whoa tape reader a tope, verify D6KY Row 1 displays 400008. 

E-Memoiy Test Position Initialization Sum Check. 

Start tape reader. 

Whea tape reader atope, verify DSKY Row 1 diaplays 400009. 

Teat Initialization. 

Start tape reader. 

Whea VERB 09 NOUN 41 flaahea, verify DSKY displays the foUowing: 

Row 1 , * XXX.XX (N.B. Azimuth) \ 

Row 2 XX. XXX (Site Latitude) 

I the display la correct, p r ocee d to next step; if It la not, perform the 
following on K-149: 

VERB 24 . ENTR 

XXX.XX (Correct N. B. Azimuth *0.9 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Teat. 

Start tape reader. 

When tape reader atope, verify DSKY blanke except for PROG indicatioa 
of 07. The NO ATT lamp ahall illuminate and then extinguish. 

hi approximately 14 minutee, VERB OA NOUN 99 ahall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

Teat Termination. 

Start tape reader. 

When tape reader atope, wait 10 seconds before continuing. 

Teat Position 400009. 
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3.3.3.15.1 

3.3.3.15.1.1 

3.3.3.15.1.2 

3.3.3.15.2 

3.3.3.15.2.1 

3.3.3.15.2.2 

3.3.3.15.3 

3.3.3.15.3.1 Start tap* reader. 

3. 3.3.15.3.2 Whan VERB 03 NOUN 41 flashes. verify D6KY displaya the following. 

Howl XXX. XX (N. B. Asimuth) 

Row 2 XX. XXX (Site Latitude) 

If tha display la correct, p roc ee d to next step; if it is not, perform tim 
following on K-148: 

VERB 24 ENTR 

XXX.XX . (Correct N. B. Azimuth *0.5 dag) 

XX. XXX (Correct Site Latitude) 

3.3.3.15.4 Horisontal Drift Teat. 

3.3.3.15.4.1 Start tape reader. • 

3.3.3.15.4.2 When tape reader stops, verify DSKY blanks except for PROO Indication 
of 07. The NO ATT lamp shall illuminate and then extinguish. 

3.3.3.15.4.3 ta apprenftmaMy 14 minutes. VERB 03 NOUN 33 shall flash. Record 
** DSKY Row 2 display (XXX.XX maru). 

> 

3.2L3.15.5 Teat Termination. 

3.3.3.15.6.1 Start tape reader. 

3.3.3.16.5.2 When tape reader stops, wait 10 seconds before continuing. 

3.3.3.13 Test Position >00010. 


E-Memory Program and Test Position Matrix Sum Check. 
Start tape reader. 

When tape reader stops', verify DSKY Boer 1 displays 400003. 
I- Memory Teat Position Initialisation Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays 400003. 
Test Initialisation. 





6.3.9.16.1 
U.ilf.1.1 
6.3.9.16.1.2 
1I.I.1U 

6.9.9.16.2.1 

6.3.9.16.2.2 
6.3.9.16.3 

6.3.9.16.3.1 

6.3.9.16.3.2 


6.3.9.16.4 

6.3.9.16.4.1 

6.3.9.16.4.2 

6.3.9.16.4.3 

6.3.9.16.9 

6.3.9.16.6.1 

6.3.9.16.9.2 


APOLLO GIN Specification 
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E-Memory Program and Teat Poeitloo Matrix Sum Check. 

Start tape reader. 

Whan tape reader etope, verify DflKY Soar 1 dlaplaye 460010. 

X-Memory Teet Poeitlon Initlallaatlon Sum Check. 

Start tape reader. 

When tape reader etope, aerify D6KY Row 1 dlaplaye 400010. 

Teet Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flaahee, verify D6KY dlaplaye the following: 

:i . • 

Rowl XXX. XX (N.B. Azimuth) 

.Rows XX.XXX (8ite Latitude) 

X the dlaplay la correct, proceed to next atop; if it ie not, perform the 
following onK-148: 

VERB 24 ENTR 

XXX. XX ^ (Correct N. B. Azimuth *0. 9 deg) 

XX. XXX * (Correct Site Latitude) 

Horixoatal Drift Teet. 

* Start tape reader. 

When tape reader etope, verify D6KY blanke except for PROG 
of 07. The NO ATT lamp iiiumiwf and thm 

la approximately 14 miantee, VERB 06 NOUN 96 ahall daah. Record 
DSKY Bow 2 dlaplay (XXX.XX meru). 

Teet Termination 

Start tape reader. 

When tape reader etope, wait 10 eeconde before continuing. 

On CRT, record DUG TEMP (CG2301) and PIPA TEMP (CG 2300). 


6.3.9.17 
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ft. ft. ft. lft 


ft.ft.ft.lt 

ft.S.ft.lft.l 
ft. ft. ft. lft. 1.1 


ft. ft. ft. lft. 1.S 


On K-148, nntar tha following — <n* n a*: 

VERB 41 NOUN 20 INTR 
>00000 ENTR 

>00000 ENTR 

>00000 ENTR 

Calculatkxia. 

NOTE: Um Pont Vibration or Sb r at a m Toot date points only. 

T PIPA Dntn Correction Calculation. 

From tin uplink flln tapa, tin oomproaaad dntn tnpn or tha PCM tnpn, 
requaeta dntn reduction of thn X and Z ncoelnrometer AV oomti 
(nddronnon 37 and 41. ranpaettvaly) and tha TIME 2 and TIME 1 raglotara 
(add r a aa n a 84 and 2ft, respectively) for tha pariod daring which thn Y 
PIPA tset wan bell* parfonaad la Pooltftoaa ft and ft of tha IMU Perform- 


Parfom the following oaloolatioon for Position ft. 

O* - Oft 


Coa 0 


G t » Measured aocalaratioa tarm (Una k) 

• * 

» Corractad aooalaration tarm 
Coa ftyg » l - for amall angina 

> 5 " Jfm * •*« 

and: , 

t . . 

•aft « (AV rf - AV, BUm) (8.F. J/(AT) (local g) 

•lft - < AV aft - AV * BU *> (B.F.aV(AT) (loeal g) 
and: 

V x Bias - (X PIPA Blaa) (AT) / 8.F., 

V a Blaa • (Z PIPA Bftaa) (AT) / ft! F. a 

8. F. and Blaa tarma ara ohtalnad from Poattiona l through 4 of tha IMU 
parformanoa Taat. 
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€. 2 . 2 . 12 . 1.2 


2.2.2.12.2 

2.2.2.12.2 

2.2.2.12.4 

2.2.2.12.2 


P et f e cm following calculations for Position 2. 

O • — ?l. - 

1 Costy* 

where: , ' ' .. . ' ' 

Of ■ >fo —r a d acoalarattoa fori (liae^) 

■ Oorraefod acceleration term 
Coe tjr| ■ 1 —for small angina 

V* 1 - ♦ •*«• 

«M- (AV — -AV„BU.) / (AT) (loMlg) 

<«- <A*.*- AV, BIm) (8.F.,) / (AT) (load 0 
Mdi ? ’ . • 

▼ B Hm - (X FIFA Mm) (AT) / I.F. B 
V s BU. - (Z PIPA Mm) (AT) / F.F.„ 

8. F. and Bias terms am obtained from Poaltioaa l through 4 of fee DfU 
Performance Teat. 

'm ■■■.*. 

Obtain data fraa last IRIQ aad/or PIPA Teat and fill la Data Sheet x|»|. 
Obtain data from s ec o nd last IRIQ and/or PIPA Teat and fill la Dbta Sheet 

Obtain data from third last DUO and/or PIPA Teat and fill la Data Sheet 

Perform the folloerlnf ealeulatlooe for each Item appearii* on Data Sheet 
hi and treacler all reealtB to liana an thrash bi. 

MOTE? See Paragraph 5.2 before continuing. 

D i -Ivi - «,| 

°t "Ki«,|* |v. • Vi| 

D * -K. - - v.hh-i 
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OATA SHEET (Coot) 


Afll 

wo- 

PARAMETER 

UNITS 

RECORDED VALUE 

lit 

HAA 

♦Y KPA Test 

Position ♦00008 

sn/see* 

( )9 9^ _* 

C ) _ 

8.9.9 

12.4.2 

-Y PIPA Test 

Position ♦00008 

on/sss* 

< )••_* 

« > _ 

8.2.9 

IMi 

-NBDX ♦ . TOT AD8RAX 
Position ♦OOOOT 

mmra/g 

< )_ • _ 

I.M 

14.4.9 

-.TOT (NBDZ+NBDY) 

♦0.8 (AD1AZ - AD1AT) 

♦0.8 (ADSRAY^ AD6RAZ) 
Position ♦00000 

jnsrn/f 


8.8.9 

1 Ml 

-NBDZ+ .70T AJD6RAZ 
Position ♦00009 

»srn/c 

' 

•.2.9 

UAA 

• TOT (NBDT - NBDX) 

♦0.8 (ADIAT- ADIAX) 

♦0.8 (AD6RAX) 

Position ♦00010 

mwu/g 



l_ 
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DATA SHEET 


CALCULATION 

PARAMETER 

UNITS 

line c - line f * ( ) _ * _ 

(-NBDX ♦ AD1AX) -1~NBDX)” 

Tranefer result to line nl. 

ADIAX 

meru/g 

line h - line a - ( ) _ 

(♦NBDY ♦ AD8RAT)-7^NBDY) 

Transfer result to line ai. 

ADSRAY 

meru/g 

line J - line c - ( ) _ • __ 

(+NBDZ ♦ AD1AZ) -~<NBDZ" 

Transfer result to line am. 

ADIAZ 

meru/g 

(line n» - line f) x 1.414 •( ) _•_ 

(-NBDX ♦. 797 ADS RAX) - (-NBDX) x f.414 
Transfer result to line ak. 

AD6RAX 

meru/g 

(lips o ♦ line e) x 1.414 ■ ( ) _•_ 

(-NBDZ ♦. ?07 ADSRAZ + NBDZ) x 1^414 
Transfer result to line x). 

ADSRAZ 

meru/g 

(line p - .707 line a - .707 line f 
♦• 9 line q -. S line t) x 1 ■ _ • 

£707 (NBDT-NBDX)+ .ft (ADIAY-ADIAX) 

♦ .ft ADS RAX -.707 (-NBDX) -.707 NBDY 

♦ . ft ADIAX - .ft ADBRAlfl it 

ADIAY 

meru/g 

line b- lined-( ) 

PIPAX2Q 

cm/see* 

lias k - Has 1 - ( ) 

PIPAX2G 

em/see* 

lias g - line! - ( ) 

PIPA X2Q 

cm/sec* 

195ft. 4ft } line w x 1 ea/see/pulse - . 

Subtract 1.900000 from tkis value, multi¬ 
ply x 10* and transfer results to line ao 

X PIPA S.F. 

cm/eea/ 

P«lfto 

1958.4ft j- line x x 1 cm/sec/pulse - 
Subtract 1.000000 from this value, amlti- 
ply x 10*. and transfer results to line ao. 

t pipa «.r. 

eut/eea/ 

pulse 

1958.4ft -f line yxl cm/sec/pulse - 
Subtract 1.000000 from this value, multi¬ 
ply x 10*. and transfer results to line m. 

* PIPA S.P. 

em/sss/ 

pules 

1/2 (line b ♦ line d) - <" )_. 1 

Transfer results to line ar. "**"""* 

X PIPA Stas 

ea^eee* 

1/2 (line k♦ line l) — ( 

Transfer results to line as"."” 

T PIPABU. 


1/2 01ns g ♦ line i) - ( ) __ . ___ 

Transfer results to line atT~ ~ — 

C PIPA Mm 

causes* 
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DATA SHEET (Z|) 


PARAMETER 

UNITS 

MIN 

VALUE 

RECORDED 

VALUE 

MAX 

VALUE 

REJ 

ACC 

af 

•C 

all 

at 

4 

ak 

al 

am 

an 

no 

•P 

NBDY 

morn 

-15 


♦15 



NBDZ 

meru 

-15 


♦15 



NBDX 

qqhi 

-15 


♦15 



ADSRAT 

mern/f 

-40 


440 



AD6RAZ 

mern/f 

-40 


♦40 



ADSRAX 

mern/f 

-40 


♦40 



ADIAX 

mern/f 

-100 


♦100 



ADIAZ 

mern/f 

-100 


♦100 



ADIAY 

mere/g 

-100 


♦100 

■ 


X PIPA 

8.F.error 
from line s. 

■ 

-1000 


♦1900 



Y PIPA 

8.F. error 
from line an. 

PPM 

-1900 


♦1900 



Z PIPA 

8. F. error 
from line ab. 

PPM 

-1900. 


♦1900 



X PIPA 

BIAS from 
line ac. 

om/sec* 

B 


♦3,1 



ar 

Y PIPA 

Biaa from line 
nd. 

gg 

n 


♦3.1 



as 

Z PIPA 

Bias from 
line ae. 

B 

B 

. 

♦3.1 



at 


♦3.1 
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PARAMETER 

UNITS 

ESI 

MAX 

fil 

max! 

£| 

MAX 

MB 

ew 

ax 

*y 

NfcDY 

mem 


< 


mi 


11 

NBDZ 

mem 


• 


• 


11 

NBDX 

mem 


• 


• 


11 

ADS RAY 

meni/g 


14 


21 


25 

AD6RAZ 

mera/g 


14 


21 


25 

ADSRAX 

meru/g 


14 


21 


25 

ax 

be 

bb 

be 

bd 

be 

bf 

»C 

ADLAX 

meru/g 


17 


S3 


40 

AD1AZ 

mem/g 


17 


S3 


40 

ADIAY 

mem/g 


17 


S3 


40 

X PIPA S.F.error 

PPM 


400 


500 


500 

Y PIPA S.F. error 

PPM 


400 


500 


600 

Z PIPA S.F.error 

PPM 


400 


500 


500 

X PIPA BUe 

cm/eec 2 


0.5 


0.7 


0.5 

Y PIPA BUe 

cm/»ed 2 

1 

i 

0.5 


0.7 


0.5 

bh 

Z PIPA BUe 

cm/eec^ 


0.5 


0.7 


0.9 

bi 
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Addition 10: 


0.3.10 


0.3.10.1 ' 


0.3.10.1.1 


4.3.10.1.3 


0.3.10.1.3 


0,3.10.3 


0.3.10.3.1 


0.3.10.2.3 


0.3.10.2.8 


0.3.10.2.4 


0.3.10.2.5 


Tl» following procodart ropUcoo Paragraph 0.3.10 whan DANCE ropea 
art Inatailed in the S/C. 

LQC Voltage Margin Toot 

Initial Conditions. 

Inaura that tha Q4N System ia in tha Standby Mode. 

On tha CRT, verify the +28 VDC LGC OPERATE boa ia between 24.5 
and 33.5 vdc (GG 1520). 

On Panel 5, aet lighting override ANUN SW to OFF. Route the ANUN/ 
NUM dimmer folly CCW. 

Voltage Margin Datermi-fion 

On tha PBA Adapter Module (PSAAM) <410-31050), place INHIBIT VOLTAGE 
FAIL switch to ON. 

CAUTION: The +4 vdc LGC supply voltage shall never be operated lower 
than +2.5 vdc or higher than +5.2 vdc (GG 1030.) 

The +14 vdc LGC supply shall never be operated leaa than 
* +8.5 vdc or higher than +17.0 vdc (GG 1020). LTG-ANUN/ 

# NUM control on Panel 5 shall be aet to DIM daring the per¬ 
formance of the Voltage Margin Teat la order to ovoid 
decreasing tha operating life of the DSKY EL lamps. 

NOTE: The flashing indication of the LGC supplies may be disregarded 

for this test. The charts in Table n may be used to determine 
approximate values for "XX. X" values of C-156 voltage dial 
settings oorresponding to various power supply voltages. 

Enter 0001 into R-155. Verily and execute. 

Enter 1111 into ft-154. Verify and execute. 

Enter In C-1564XX. X001114. (Enter a value for XX. X which will adjust 
the +14V power supply (GG 1020) as monitored on the CRT to 12.2 (+0.3, 

-0) vdc. See Table II). Execute. 

Enter in C-1544XX. X001124 (Enter a value for XX. X which will adjust the 
♦4V power supply (GG 1030) as monitored on the CRT, to 3.5 (40.15, -0) 
vdc. See Table II). Execute. 
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6.3.10.1.6 

6.3.10.1.7 

$• 3.10.1.7.1 
•. 1.10.1.7.1 

6 . 1 . 10.2. S 

6.3.10.2.8.1 
6.3. 10.2. 9.3 

6.3.10.2.9 

6.1.10.2.9.1 

6.3.10.2.9.2 

6 . 1 . 10 . 2.10 

6.3.10.2.11 

6.3.10.2.12 

6.3.10.2.13 

6.3.10.2.14 


On K-146, enter the fellow!ag: 

VERB 36 BIITR (Do Ml restart Computer Activity Program). 

Verify K-8TART tape F67L969-K106XX-06 LM Self-Check Teet 1* M 
tho K-8TART topo r eade r . 

Mart tapo reader. 

Whoa tapo roador atopa, verify: 

Rl- 407292 
R2 * +10S3OC 
R3 - -00000 

Load E-Memory Program. 

Start tapo reader. 

•Whoa tape roador atopa. verify: v 
Rl* 00101. 

Initiate Self-Chock. 

Start tapo reader. 

Wait R2 » 00002. Verify RESTART lamp on D6KY la not lit. 

Into R-164, laaert 0011. Verify and execute. 

lathe PSA Adapter Module, place INHIBIT VOLTAGE FAIL ewitck to 
OFF. Verify RESTART lamp oa the D6KY la lighted. 

Oa the PSA Adapter Module, place INHIBIT VOLTAGE FAIL switch to 
ON. Into R-194. Insert 1111. Verify and execute. Press ERROR RESET. 

f n^ r tn C-156 (*) XX. X001114 (Enter a value for XX. X which will adjust 
the +14V power supply (GG 1020) as monitored oa the CRT, to 16.4 (+0, 
-0.4) vdc. See Table H.) Ex ec ut e . . 

Initiate Self-Check. 


6.3.10.2.14.1 


Return K-START tape to Its previous stop. 
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i. 3.10.1.14.2 
0.3.10.2.14.3 
0.3.10.2.18 
0.3.10.2.10 

0.3.10.2.17 

0.3.10.2.10 

0.3.10.2.18.1 

0.3.10.2.10.2 

0.3.10.2.10.3 

0.3.10.2.10 

0.3.10.2.20 

0.3.10.2.21 

0.3.10.2.22 

0.3.10.2.22.1 

0.3.10.2.22.2 

0.3.10.2.22.3 

0.3.10.2.23 


Start tape reader. 

Walt until R2 - 00002. Verify RESTART lamp on D6KY te not lit. 

Into R-154, Insert 1100. Verify and execute. 

On the PSA Adapter Module, place INHIBIT VOLTAGE FAIL ewltch to 
OFF. Verify RESTART lamp on the DSKY le lighted. Set the INHIBIT. 
VOLTAGE FAIL ewltch to ON. Into R-154, Insert 1111. Verify and 
execute. Press ERROR RESET. 

Enter In C-1564XX. X001124 (Enter a value for XX.X which will adjust 
the 44V power supply (GG 1030) as monitored on the CRT, to 4.6 (40, -0.2) 
vdc. See Table II.) Execute. 

Initiate Self-Check. 

Return 1C-START tape to He p rev i o us atop. 

Start tape reader. 

Wait until R2 * 00002. Verify RESTART lamp on DSKY Is not lit. 

Into R-154, insert 0011. Verify and exeenie. 

On the PSA Adapter Module, place INHIBIT VOLTAGE FAIL ewltch to 
OFF. Verify RESTART lamp on the DSKY la lit. Set the INHIBIT VOLTAGE 
FAIL switch to ON. Into R-154, insert 1111. Verify and execute. Press 
ERROR RESET. 

Enter in C-155 (a) XX.X001114 (Enter a value for XX. X which will adjust 
the 14V power supply (OQ 1020) ns monitored on the CRT, to 12.2 (40.3, 

-0) vdo. See Table Q). Execute. 

Initiate Self-Check. 

Return E-START tape to its previous stop. 

Start tape reader. 

Wait until R2 - 00002. Verify RESTART lamp on the DSKY Is not lit. 

Into R-154, insert 1100. Verify and execute. 

On the PSA Adapter Module, place INHIBIT VOLTAGE FAIL switch to 
OFF. Verify RESTART lamp on the D6KT is lighted. 


4.3.10.2.24 
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9.3.10.2.26 

On R-154, enter 0000. Execute. 

9.3.10.2.29 

On R-165, enter 0000. Execute. 

9.3.10.2.97 

On K-148 r press ERROR RESET. 

9.3.10.2.29 

On K-149. miter the following: 


APOLLO GIN Specification 
MDl002349 REV P 


Addition 11: 
9.3.11 

9.3.11.1 

9.3.11.2 

9.3.11.3 

9.3.11.4 
9.3.11.9 


VERB 26 NOUN 29 ENTR 
01009 ENTR 

01770 ENTR 

00007 ENTR 

VERB 30 ENTR 

The foHovlii procedure replaces Paragraph 9.3.11 when DANCE v 
ropes are Installed In tbs S/C. 

LGC Clock Frequency Test 

Insure that LGC Operate power has been applied for a minimum of 10 


Verity that the counter Is connected to the 3.2 ke signal on the hardline. 
Obtain a 30 second eample of dock frequency. 

Repeat 9. 3« 11.3 nine times. 

The average of the 10 previous readings shall be 30.000000*0.000090 


Insure that the System is not la IMU Operate. 

Enter the following on K-149: 

VERB 37^., ENTR 

09 ENTR 

VERB 60 NOUN 25 shall flash 
Row 1 - 00092 

Press and hold the PRO pushbutton on the D8KY for 3 seconds. Verity 
the Standby lamp Is lighted. 

i 

9.3.11.9 Repeat Steps 9.3.11.3 mid 9.3.11.4. 

Press and hold the PRO pushbutton on the D6KY for 3 seconds. Verity 
the Standby lamp is not lighted. Restart light may be on. VERB 37 shall 
flash on the D8KY. Enter VERB 39 ENTR on DSKY. Walt 10 eeooode. 


9.3.11.9 

9.3.11.7 


9.3.11.9 




e.3.li.io 

3.3.11.10.1 

0.3.11.10.1 


6.3.11*10.9 

6.3.11.10.4 
6.3. U. 10.5 
6.3.11.10.6 
6.3.11.11 
6.3.11.11.1 

6.3.11.11.3 


6.3.11.11.9 
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MARK X PwhMtoft Tost. 

Ob ths Computer Control and Rstlcis Dlmmsr as ira bly, pcsss and hold 
MABK X pushbutton. / 

On K-140 stesr tbs following: 

VERB 05 NOUN 06 ENTR 

Ob tba MKT obssrv*: 

Bov 1-00113 

Prog Alarm lamp to lighted . 

PrsssERR B8ET. 

Eater tbp following ob K-148t 

VERB 11 NOUN 10 1KTB 
*00016 ENTR \ 

Obssrvs that MKT Bov 1 display* 00006. 

Balsas# MABK X pushbutton. 

Obssrvs tbst MKT Row 1 displays 00000. 

MARK T Pu sh butto n Tsst. 

. Pros* «id bold tba MARK T Pushbutton ob tba Computer Control lad 
Battels Dteunar A i wa M y * 

Ob K-148 aster tbs following: 

VERB 06NQUN 00 KMTR 

On tbs MKT obssrvs: 

> . ' . • . ■■ ■ 

Bov 1-00113 

Prog Alarm lamp Is lighted. 

Prsss ERR R8ET. 

Enter tbs following os K-146: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 



6.3.11.11.4 

4.9.11.11.4 
6.3.11.11:4 
6.3:11.13 
6.3.11.13.1 

6.3.11.13.3 


6.3.11.13.3 

6.3.11.12.4 

6.3.11.13.5 

6.3.11.13.6 
6.3.11.13 
6.3.11.13.1 
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Observe that D6KY Row 1 displays 00010. 

Release the lfARK V puahbutton. 

Observe that DSKT Row 1 displaya 00000. 

REJECT Puahbutton Teat 

Praaa and hold the REJECT puahbutton on the Computer Control and 
Reticle Dimmer assembly. 

On K-148, enter the following: 

VERB-05 NOUN 09 ENTR 

On DBKY observe: 

* • • 

Row 1 - 00113 

. Prog Alarm lamp is lighted 

\ 

Press ERR RSET. ' 

Enter the following on K-146: 

VERB 11 NOUN 10 ENTR 
00016 ' ENTR 

Observe that D6KY Row 1 displays 00020. 

• Release the REJECT pushbutton. 

Observe that DSKY Row 1 dlaplaya 00000. 

RETICLE BRIGHTNESS Control Test 

On the DSKY perform the following operation: 

VERB 36 \ ENTR 

On panel 11 ri ses PONS AOT lamp circuit breaker. On the Computer Con¬ 
trol and Reticle Dimmer assembly, rotate the RETICLE BRIGHTNESS 
control to its minimum light intensity position. View through the AOT 
and verify that the Reticle lamp is off. 


6.3.11.13.3 
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4.S. 11.13.1 

«. 3.11.14 

4.3.11.14.1 
4.3.11.14.3 

4.3.11.14.3 

4.3.11.14.4 
Addition 12: 

4.3.13 

4.3.12.1 

4.3.12.1.1 


While viewing through the AOT, slowly rotate the RETICLE BRIGHTNESS 
control In increaee the reticle brightness until a stop Is reached. Obeerve 
that the reticle brightness has Increased in intensity. Return RETICLE 
BRIGHTNESS control to off stats. On panel 11 open PGNS AOT dr- 
cult breaker. 

AOT Eyepiece Hester Test. 

Secure milliameter HP 428B and current probe HP 424A-2UL 

Locate PI at Computer Control and Reticle Dimmer assembly. Push lacing 
cord away from PI book to fifth tie point. 

Clip current probe HP 429A-21A to blue wire in csble with red arrow point¬ 
ing away from PI* Measure and record current Indication. The current 
shall be b e t w e en 133 and 244 ms. 

Remove current probe, push lacing cord beck to PI and spot tie. 

The following procedure replaces Paragraph 4.3.12 when DANCE ropes 
are installed In the S/C. > ... ... 

Oimbal Friction Test . 

Inner Qlmbsl Friction Test. 

On K-146 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

Wait 15 secondi 
VERB 41 NOUN 20 ENTR 
417000 ENTR 

417000 ENTR 

417004 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
427000 ENTR 

427000 ENTR 

427000 ENTR 

Wait 16 seconds 
VERB 41 NOUN 20 ENTR 
400000 . ENTR 

400000 ENTR 
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4.1.11.1.1 

On tba CRT, rarity CDU X, CDU T, CDU Z Indicate 444000 (*00200). 

4.1.11.1.1 

Sat op Analog Raoordar to monitor tea fallowing aignala: 

• * 

Maaa. Ho. 

Signal Nama 


a. GO 2110 

b. GO 2104 

e. GG 2107 

4. GG 2112 

a. GG 2111 

f. GG 2120 

g. GG 1201 

b. GO 2221 

1G Torque kotor Currant 

IG Sarvo Error Total 

1G Sarro Error In Pbaaa 

IG IX Raoolrar Slna 

IG IX Raaotaar Coaftna 

IG CDU Etna Error 

IMU 28V 1% 400 CPS 

IG CDU Comma Error 

4.1.11.1.4 

•T ' , \] , ’ 

• Sat up Analog Ri 

1 

2 

* 

i 


Mm. No. Signal Ni 



a. GG 2300 

PIPATEMP 


b. GG 2201 

DUG TEMP 


a. GG 1590 

•428 VDC LGC OPR BUS 

4.2.12.1.4 

Altar 10 aaoond 
Into K-14S. 

■ baa alapaad ainoa Step 4.1.12.1.1, anter tba following 


* VERB SI NOUN 91 ENT* 


02717 

ENTR fOGC) 


04000 

ENTR 

4.2.11.1.4 

Varftiy on CRT, 

D6KT display ’ 


** VERB 11 NOUN 01 


Rl * 40000 > 
Rl • 02727 


4.2.11.1.7 

On K-144 anter 

tba following aaquanoa; 


NOUN IS 

ENTR 


00000 

ENTR ENTR 


17777 

ENTR ENTR- 


17741 

ENTR ENTR 


00000 

ENTR ENTR 


00004 

ENTR (onoa) 
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4.3.12.1.8 IG-340* TORQUE 

4.3.12.1.4 On K-148 enter the following sequence: 

VERB 42 , ENTR 

VERB 33 * ENTR 

4.3.12.1.14 Monitor analog recorder. When the IG Torque Motor Current signal 

(GO 2110) drops to a quiescent lml (approximately 12 minutes), stop 
the rooordara. 

4.3.12.1.11 On K-148 onter the following sequence: 

VERB 40 NOUN 20 ENTER Wait 10 monads 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 . - ENTR 

400000 * ENTR 

4.3.12.1.12 On tho CRT, verify CDU X, CDU Y, CDU Z all indicate 400000 (O00200). 

4.3.12.1.13 Aftnr 10 anobndn has el speed since Slap 4.3.12.1.11, antar tbs following 
. sequenoe into K-148: 

VERB 21 NOUN 01 ENTR 
0273? ^ ENTR 

00004 * ENTR ' 

4.3.12.1.14 Verify on CRT. DSKY display. 

VERB 21 NOUN 01 . 

Rl - 00000 

R3 - 02737 . 

4.3.12.1.15 On K-148 antar tha following saqnanoa: 


’* NOUN 14 

ENTR 

00004 * 

ENTR ENTR 

40000 

ENTR ENTR 

40034 

ENTR ENTR 

00000 

ENTR ENTR 

00000 

ENTR (ones) 

40034 

ENTR ENTR 

Verify Rl - 40034 


00000 

ENTR ENTR 

Varify Rl - 00000 


00000 

ENTR (oooa) 

Varify Rl - 00000 



_J 
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4.3.12.1.19 

4.3.12.1. IT 

4.3.13.1. It 


10 4340* TORQUE 

Ob K-148 enter 4 m following se q u e nce 

VERB 42 . ENTR 

VERB 33 ‘ ENTR 

Monitor analog noordir. Whn 4m IQ Torque Motor Current signal . 
(GO 2110) drops to » quiescent lore! (approximately 12 mlnutee), stop 


4.3.13.3 Outer Otmbel Frletftou Test 

4.3.13.3.1 On K-148 ester 4m following sequence: 

VERB 40 NOUN 24 ENTR Welt 14 ssssuis 
VERB 41 NOUN 24 ENTR 
440444 1 ENTR 

44)0004 ENTR 

*440004 ENTR 

4.3.13.2.2 Ob the CRT, eerily CDU X, CDU T, CDU Z Indicate 400000 (400200). 

4.3.12.3.3 Set up analog reooid e r to monitor the following: 

Msas. No. . Signal Name 


a. GO 2147 ' OG Servo Error Ib Phase 

b. GG 2170 OG Torque Motor Current 

e. GG 2164 OG Servo Error Tptal 

‘ d. GG 2280 OG CDU Fine Error 

e. GG 2173 OG IX Resolver Slue 

U GG 2173 OG IX Resolver Cosine 

g. GG 2281 OG CDU Coarse Error 


6.3.12.2.4 


After 10 eeconde has elapsed since Step 6.3.12.2.1, 
> into K-148: 


er the follouias 


VERB 21 NOUN 01 ENTR 
02737 * ENTR 

37777 ENTR 
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•.ft. 12.2.8 Verify on CRT, MKY display 

VERB 21 WOlfM fl 

Rl-ftTTTT 

Rft • Ofttftf. 

•.ft. 12.2.6 On K-140, enter tbs following MqumM: 

NOUN lft INTR 

8774ft ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ^ ENTR (once) 

••ft. 12.2.7 OG-SOT TORQUE 

0.9.12.2.0 On K-143 enter the following Mquwo*; 

VERB 42 ENTR 

VERB 3ft ENTR ^ 

•.ft. 12.2.9 Monitor nalof recorder. When the OG Torque Motor Current signal 

(GG 2170) drops to a quiescent level (approximately 12 minutes) stop 
tbs rscordsrs. 

ft. ft. 12.2.10 Os K-148 enter tbs following sequence: - 

VERB 40 NOUN 20 ENTER Walt lft sesseB 
VERB 41 NOUN 20 ENTR 
>00000 ENTR 

400000 ENTR 

400000 ENTR 

•. ft. 12.2.11 Os tbs CRT, verify CDU X, CDU Y, CDU Z indicate 400000 (S00200). 

ft. 3.12. ft. lft * After 10 seconds has elapsed since Step ft. ft. lft. 2.10, enter tbs following 
ssqueeos Into JC-140: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

40000 ENTR 

ft. ft. 12.2. lft Verify on CRT, DSKY die play: 

VERB 21 NOUN 01 
R1 « 40000 
Rft * 02737 
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ft. 1.11.1.14 


i 


4.3.12.1.15 


ft. 1.11.1.1ft 


ft. 1*11.1. IT 

ft . 1 . 11.1 
ft. 3.11.3.1 


ft . 1 . 11 . 1.1 


ft . 1 . 12 . 1.1 


ft.l. 12.1.4 


Ob K-145 rater tiw following sequence: 

NOUN lft ENTR 

40034 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

OG +340* TORQUE 

Ob K-140 rater tiw fellowt* sequence: 

VERB 41 ENTR 

VERB 11 ENTR 

Mraitor aamlof reoorder, When the OG Torque Motor C tiriN signal 
(GG 2170) drops to a qBteooost level (approximately 12 minutes) stop 
the recorders. 

Middle Gimbsl Friction Toot. 

Ob K-141 eater the following eequraco: 

VERB 40 NOUN 3ft ENTR Wait 10 seconds 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

406750 ENTR 

On the CRT, verify CDU X * 400000400200, CDU Y * 400000*00200, end 
CDU Z - 406750*00200. 


Set up analog recorder to moeitor the following: 
Mess. No. ~ Signal Name 


m. 

GO 211ft # 

MG 


GG 2137 

MG 


GG 2140 

MG 


GG 2143 

MG 


GG 2250 

MG 


GG 2142 

MG 


GG 2251 

MG 


Servo Error Total 
8ervo Error In Phase . 
Torque Motor Current 
IX Resolver Cosine 
CDU Fine Error 
IX Resolver Sine 
CDU Coarse Error 


After 10 seconds have elapsed since Step ft. 1.12.1.1, enter the following 
sequence into K-141: 


VERB 21 NOUN 01 ENTR 
02737 ENTR 

00000 ENTR 
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4.3.12.9.4 


<.9.12.9.4 


4.9.12.9.7 

4.9.12.9.9 

4.9.12.9.4 

4.9.12.9.10 


4.9.12.9.11 


4.9.12.9.12 


4.9.12.2.19 


Verify on CRT, OflKT diaplay: 

VERB 21 NOUN 91 
R1 « 40004 
R9- 02797 


On K-149 < 

NOUN 14 

00004 

00004 

14000 


or the following eoqno nco : 
ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR (onoe) 


ICG -19T TORQUE 
On K-144 enter the following 


•VERB 4t 
VERB Ri 


ENTR 
. ENTR 


Monitor analog recorder. When MG Torque Motor 
[ level (approximately 4 miwrtea), 


(QG 21441 


On K-144 enter the followfc* 


VERB 44 NOUN 20 ENTR Watt 10 
VERB 41 NOUN 20 ENTR 
•MNiOOO ENTR 

‘400000 ENTR 

-04740 ENTR 

On the CRT, verify CDU X - 400000*00200, CDU Y - 
CDU Z - -04740*00200. 


After Ml 


into <K-149: 


VERB 21 NOUN 01 ENTR 
02797 ENTR 

ENTR 


On the CRT, verify D4KY diaplay: 

VERB 21 NOUN 01 
Rl - 00000 
R9 * 02797 


i olepeod einoe Step 4.9.12.2.10, enter the following 
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ft. 3.12.3.14 On K-148 enter the following sequence: 

NOUN lft ENTR 

00000 ENTR ENTR 

00000 ENtR ENTR 

00000 ENTR ENTR 

03777 ENTR ENTR 

77777 ENTR (onoo) 

6.3.13.3.lft MO H38* TORQUE 

6.3.12.3.16 On K-146 enter the following noquonoo: 

VERB 42 ENTR 

VERB 33 ENTR 

ft. 3.12.3.17 Monitor analog recorder. When the MG Torque Motor Current elgnal 

(QG 2140) drope to a quieeoent level (approximately ft minutes) atop the 
reoordere. 

ft. 3.12.3. lft On K-148 enter the following eequenoe: v 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 „ ENTR 

Wait 15 aeoonde 
VERB 3ft ' ENTR 

ft. 3.12.4 Teat Analyeia. 

ft. 3.12.4.1 Remove the atrip charts from analog recorders. 

ft. 3.12.4.2 Examine each trace carefully to detect any sharp discontinuities of the 

traces* Disregard all transients less than 0.5 second (ft mm) on any 
Torque Motor Current signal. 

ft.3.12.4.3 Each Torque Motor Current signal on (OG 2140* QG 2170* GG 2110) shall 

not exceed (0.125) amp. Sensitivity on recorder is 20 ma/dlvision for 
GG 2110, GG 2140, and 3ft ma/divlsion for GG 2170. 

ft. 3.12.4.4 Each CDU Fine Error (GG 2220, GG 2280, GG 2250) shall not exceed 

0.070 volts steady state. Disregard transients. . 

ft. 3.12.4. ft Each CDU Coarse Error (GG 2221, GG 2261, GG 2251) shall act exceed 

0.680 volts. 


L_ 



Addition 11: 

1.1. IS 

6.3.15.1 

5.3.15.1 

5.3.15.3 

3.3.15.4 

3.3.15.5 
3.3.15.3 

3.3.15.7 

3.3.15.3 

3.3.15.3 

3.3.15.10 

3.3.15.11 

3.3.15.13 


APOLLO GIN Specification 
-143- ND1002349 REV F 


Replace Paragraph 3.3. 16 with the following when DANCE ropes are 
Installed in the 8/C. 

APT Functional Accuracy Test 

NOTE: Use of a Dioptometer is required when sighting through AOT. 

The included angles between target LOS shall be known to *10 
arc-seconds. The elevation of each target LOB shall be known 
to *15 arc-seconds. 

Place the AOT in F detent position. 

While viewing through the AOT instruct target F operator to translate 
(vertically and laterally) and rotate (In azimuth and elevation) target F 
until the center of the target reticle appears in ths center of the AOT 
reticle. 

Level the Theodolite base while assuring that ths center of the target 
reticle remains in the center of the AOT reticle. 

When it has been assured that the Theodolite is level and the target reticle 
appears in the center of the AOT reticle, aero ths F Theodolite azimuth 
dial. 

mace ths AOT in ths L detent position. 

While viewing through AOT instruct the target L operator to translate 
(vertically and laterally) and rotate (in azimuth and elevation) target L 
until ths target reticle appears in the lower right quadrant of ths AOT 
field of view. 

Level the Theodolite base while assuring that the target reticle remains 
visible in the lower right quadrant of the AOT field of view. 

When it has been assured that the Theodolite is level and the target reticle 
Is visible, zero the L Theodolite azimuth dial. 

Place ths AOT In the R detent position. 

While viewing through the AOT instruct the R operator to translate (vertically 
and laterally) and rotate (in azimuth and elevation) target R until the 
target reticle appears In ths lower left quadrant of the AOT field of view. 

Level the Theodolite base while assuring that ths target reticle remains 
visible in the lower left quadrant of the AOT field of view. 

When it has been assured that the Theodolite Is level and ths target reticle 
Is visible, zero the R Theodolite azimuth dial. 
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€.3.15.13 

€.3.16.14 
€.3.15.15 
€.3.15.1€ 

€.3.16. IT 

€.3.15.18 
€.3.15.19 
€.3.15.30 

€.3.15.31 

€.3.15.23 
€.3.16.23 
€.3.15.24 
€.3.15.25 

€.3.16.2€ 

€.3.15.27 


Verify that target Theodolite L, F and R baaee are level. Place the 
AOT la each detent poeltion from left to right and verify that each target 
reticle ia still visible and in the proper field of view. If adjustments are 
required insure that the. azimuth dial is reseroed. Repeat this target 
scanaii* process until the AOT operator is satisfied with target placement. 

AOT Measurement of (L-F) 

Set AOT in L detent position. 

Rotate the AOT control knob clockwise until the center of the target reticle 
is superimposed between the double Y reticle. Read and record as LY » 
XXX. XX. 

Rotate the AOT control knob until the center of the target reticle is super¬ 
imposed between the double SPIRAL lines of AOT reticle. Record AOT 
dial indication as LS - XXX. XX. 

' Record target L Theodolite elevation angle from horizontal as 01. 

Set AOT in F detent position. 

Rotate AOT control knob clockwise until the center of the target reticle is 
superimposed between the double Y reticle. Record AOT dial Indic atio n 
as FY-XXX.XX. 

Rotate the AOT control knob until the oenter of the target reticle is super¬ 
imposed between the double S reticle lines. Record AOT dial indication as 
FS - XXX. XX. 

'Reoord target F Theodolite elevation angle from horizontal as 0g. 

AOT Measurement of Xj <L - R). 

Set AOT In R detent poeltion. 

*’ Rotate AOT control knob clockwise until the center of the target reticle 
is superimposed between the double Y reticle. Record AOT dial indication 
as RY - XXX. XX. 

Rotate AOT oontrol knob until the oenter of the target reticle is super¬ 
imposed between the double SPIRAL reticle lines. Reoord AOT dial Indi¬ 
cation as RS - XXX. XX. 

Reoord target R Theodolite elevation angle from horizontal 0$. 

Theodolite measurement of Xj and Xj. 


€.3.15.28 
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Collimate The o do l ite L and F. Road aslmutk angle Indicated by L 
Theodolite. Subtract angle Iran 300.00 dag and record aa . Read 
and fanned tin aslmutk angle Indicated by F Tkaodolita as*Cg* 

Coiltinala T h aod ol ltsL and R. Read asimuth angle Indicated by R Theo¬ 
dolite and record as*\g. Read and record the aslmutk angle indicated fay 
L Tkaodolita. Subtract angle from 300.00 deg and reoord aa*f j« 

Calculate the values of the Included angles b e tw ee n target L and F aa 
Xj and targets L and R ae Xg . 

*l« ana* 1 (eta ^sln $ % ♦ coa ^ooe * 2 oos $90 - 

Xg» ooa"* {sin S 1 aU 0 3 ♦ cos l 1 coa 0 3 cos (180 - pf 3 

Perform tka following calculations: 

CT . JK. tfL.T IL .. 

1 u 

<rt. wrttr-fe ' v 

u \ 

<r»- h 

13 

idnif: 

0 L -LSand# L - LT 
Op-FSandOp-FY 
9 r - R3 and 0 R - RY 
0.3.13.30 Obtain tka AOT Detent Calibration Data and reoord as follows: 

1^* L Elevation Calibration Data 
E f « F Elevation Calibration Data 
Er * R Elevation Calibration Data 

Dl * L Aslmutk Calibration Data 
Dp ■ F Aslmutk Calibration Data 
Dr ■ R Aslmutk Calibration Data 


0.3.18.10.1 

0.3.19.38.3 

0.3.19.30.9 

0b 9.19. St 
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•.3.13.31 


Perform the following calculations to determine the Loft detent target 
vector In the Nav Bane Coordinate System: 


®XL 


“yl 

3 B 

-fzL 



cos E_ sin dl cos (0. - D. ) ♦ sin E_ cos d* 
1* L L L L JL 


•sin eind’ L sin cos (0^ - D^) ♦ sin 0^ cos sin (Jf^-D^+cos E L cos ^ sin 
- sin E^ sin^ cos cos (0^-D^) - slntf^ einD^ sin (0^-D^) ♦ cos E^ cos oos 


NB 
3.3.15.33 


Perform tee following calculations to determine the Forward detent target 
vector in the Nav Base Coordinate System: 


m ten 

e 

XF 


^SfF 

- - 

3 


ZF 



NB 


3.3.15.33 


jcos Ey sin oos 0p” D p) ♦ *1° oos 
sin E f sin#^, sin cos (^-D^) ♦»icd£ cos D y sin ♦ cos E^ cos^, sin 


Perform the following calculations to determine the Right Detent target 
vector in the Nav Base Coordinate System: 


S XR 

m 

C 

®YR 

ax » 

S 


ZB 


m - 

L 


NB 
3.3.15.34 


3.3.15.35 


r ,to a °°* <V d r > ^ «i» e h c« ° R 

•U> E r »in^ .in D r CO. (0 R -D R ) + »ln^ CO. l) g .in (f g -D g ) . eo. £ g co.*^ .In D R 


Calculate AOT measurement of as follows: 

J ___-i * ®XL ®XF * ®YL ®YF + S ZL ®ZF 

x .-OOS / ■» ; g. g / g s. ■■ ■ g 

1 Aa. + S YL + 8 zl V S » * + 8 " 

Verify Xj * so. 03 degrees. 

Calculate AOT measurement of as follows: 

X ^- cc .- 1 ^ , . f 

Verily Xg .XgO0.08d.giM.. 



Tmt TltU 


M M 


FENCE 



XXX X 

X X 

t XXX 

XX X 

[ XX X 

C XXX 

X X X 

t XX X 

l XX X 

X 

X X 

XXX 
C XX X 


X 

X 

X 

X 

X 


I 


X 


• • • • • • • 
>*•»•* » # 
» • • • • • • • 
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ADDENDUM IV 

LM 4 and Sub—gnat Spacecraft M a aoni e meat Dalattona. 


Addition it 
Addition St 
Additions: 
0.9.4.9 

Addition 4s 
Addition §: 
Additions: 


Paragraph 4.9.1.9.4, dalota lnt e e n tanoe. 

Dalota Paragraph 4.9.4.S. 

Roplaoa Paragraph 4.9.4.1 with tha following: 

Whan 1 hoar haa al ap aa d from tha time of IMU OPERATE P owe r tarn-on, 
monitor .FIPA TEMP (QG 2900). Monitor and raoord tamparatara raadlnga 
every 5 mlantae for 90 mlantee. Verify that each reading deae not da vlat a 
from the average valna by non than 0.1 dag. P. 

• . 

Deleta Paragraph 0.9.4.«• 

IMate Fangnph (.l.T.M. v 

* • * - > 

Deleta Paragraph 0.9. IS. 1.4. b. f 


i 
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Ibm Dittt 

Kiliui Authority t SMI }|J^I • 
Cl— 4 Ml— 


post ntswaxATiD* cheoodot 

SPECIFICATION VCR LM G4W ITtTElft (K8C) 

i ■■ ..." 


t 


M a or i «T M&*1— 
































sxow 

00 1020 llak k* 
00 1030 link k 
00 10*0 llak 5** 
00 1070 llak k 
00 1100 llak k 
00 1110 llak 5 
00 1201 llak 5 
00 1202 llak t 
00 1203 Uak k 
00 1331 Uak $ 

00 1300 llak k 
00 1310 llak k 
00 1313X llak 3 
00 1320 llak k 
00 1323X llak 3 
00 2001 llak 3 
00 2021 llak 3 
00 20kl Uak 3 
00 2106 llak k 
00 2107 Uak 3 
00 2110 llak k 

00 2110 llak 3 

00 2112 llak 3 
00 2113 Uak 3 
OP 2121 Uak 3 * 
00 2136 Uak k 
00 2137 Uak 3 
00 21kO Uak k 

00 21kO Uak 3 

00 2lk2 link 3 
00 21k3 llak 3 
00 2131 Uak 3 
00 2166 Uak k 
00 2167 Uak 3 
00 2170 Uak k 

00 2170 Uak 3 

00 2172 Uak 3 
00 2173 Uak 3 
00 2151 Uak 3 
00 2219 Uak 3 
00 2220 llak k 
00 2221 Uak k 
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AFPDDIX I 


MMSWfiMBT TOURABCKI 

PSAAM AJTO/Oft 

OM LAI TBST 8CA WCHTTAIimr k 

8 IQBAL KAMI BSQUHWgBT OP FULL 8CALI 


♦lk vie LOC Supply 
4 He LOG Supply 
♦120 vie PIPA Supply 
♦k vie CSU Supply 
-26 He Supply 

2.3 vie Telemetry Bias Bo. 1 
IMS 20V 800 epe 1* 

IMU 28? 800 cpe 5k 
US) 26? 800 ope 5k 
3.2 ke 26? Supply lk 
♦26 vie US) Oper BUS 
426 vie US) 9TB7 BUB 
♦28 vie IMS STBT/OFF 
♦26 vie 10C Oper BUS 
♦26 vie LOC Operate 
X PIPS 8.0. OUT n PI 
T PIPS S.O. OUT IB PI 
Z PIPS 8.0. OUT n PI 
IG Se r ve Brrer Total 
10 Serve finer IB PI 
10 Tor que Motor Current 

20 Torque Meter Current 

20 IX Beeolver Out-Sine 
10 IX Beeolver Out-Ooelae 
IB IX Beeolver Out-Slae 11* 
IO Serve finer To'-al 
MO Serve firror IB PI 
IO Torque Meter Current 

MO Torque Motor Current 

NO IX Beeolver Out-Slae 
NO IX Beeolver Out-Ooelae 
MO IX Beeolver 0ut-81ae 11* 
00 Servo fi rror Total 
00 Servo firror II PI 
00 Torque Motor Curreat 

00 Torqu e M ot o r Current 

00 IX B eeo lver Out-Slae 
00 IX Beeolver Out-Ooelae 
00 IX Beeolver Out-Slae 11* 
Pitch Attltuie firror 
IO COU Pine firror 
10 CDO Ooaree firror 


lk.O*O.S vie 

ok 

k.0*0.2 vie 

ok 

120*6.0 vie 

ik 

k.0*0.2 vie 

ok 

-27.5t6.0 vie 

ok 

2.510.1 vie 

ok 

26*0.36? m 

ik 

26*1. k? rne 

1.5k 

26*2.1? rne 

1.5k 

26.6*0.56? rne 

ik 

26.0-3.5# ♦5.5 *ie 

ok 

26.0 -3.5, *5.5 *#• 

ok 

26.0*1 vie 

ok 

26.0*4.4 vie- 

ok 

26.0*1 vie 

ok 

♦2.5*0.126? me at Is 

3k 

♦2.510.126? me at Is 

?k 

♦2.510.126? me at Is 

3k 

0.0*60 M? me at null 

ik 

0.0*60 M? me at null 

H 

#.188 AMP Man <fcrfc m MV 

ok 

fine Alisa Torque 


S.1SS AMTMaa fifl||pqr 

4 

flee Alisa Toreue 

2.5k 

18.4fcl.MV nai at 48* 

5.35*0.27? me at 11* 

2.5k 

2k 

0.0*60 M? me at null 

ik 

0.0*60 M? me at null 

2k 

#. IBS AMP Max <fcriaf aay 

ok 

fine Alisa Torque 

0.ISA 4MB Man Suites pay 

ik 

fine Alisa Torque 

lS.4*l.8#rnan ett«#* a 

2.5k 

lit 4*1* MV reee * 

2.5k 

5.3510.27? me at 11* 

2k 

0.0*60 M? me at null 

ik 

0.0*60 M? me at null 

2k 

S.18S AMP Mae 4vi^. 

ok 

fine Alisa Torque 

t.lSS AMP Mas Mrli« 

ik 

aay fine Alisa Torque 

lS.4Al v S#r vaen mm ' 

2.5k 

lS.4Ai.MV.nua mrm/ 

2.5k 

5.3510.27? rne et 11* 

2k 

5.0510.5? me at 17* 

ik 

0.0*0.9?V an* at nett 

ik 

0.0*0.66? me at null 

ik 
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Addition t: 

4.2.2.4.1 


Addition 4: 

i 

4.2.4 
4.2.4. t 

4.1.4.1 

4.1.4.2 

t.1.4.4 

4.2.4.4 

4.2.4.4 

4.2.4.7 
4.2.4.4 


Replace Paragraph 4.2.2.4.1 wfttli the following when DANCE ropes am 
Installed In the S/C. 

On K-140, enter the fallourU«: 

VERB 21 NOUN 01 ENTR 
00024 ENTR 

00004 ENTR 

Verify GDfBAL LOCK Ught and PGN8 CAUTION 
light OFF 

VERB 21 NOUN 01 BNTR 
01097 ENTR 

40004 ENTR 

Verify NO ATT OFF 

The following procedare replaces Paragraph 4.9.4 when DANCE inpoo ass 
installed in the 2/C. 

General Turn-On Procadaro. 

This step shall bs eU sc ttv e onljr after having muapletod the hdtlal tavn-sn 
procedures. 

Proper coolant flow shell hs verified. 

Depress 4*0 VDC QffU STANDBY circuit breaker an LEM ChMa Panel 11 
to supply IMU STANDBY peeper. Record than. 

. Depress 420 VDC LGC OPERATE elreait breaker an LEM Cabin Panel 11 
to supply LGC OPERATE peeper. The Restart laatp map o o a ae on; If It 
does, press R8ET on the D6KY. 

On K-144, enter the following: 

VERB 24 ENTR 

Verify K-8TART taps F07L002-K108S4-44 LM Sett Cheek Test is en the 
K-START taps reader. 

Start tape reader. 

When taps reader a tops, verify: 

Rl • 407202 

R2 *+14624 tape mtoeh 

R2 « -00000 tape Rev. Ns. 
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•.2.4.9 

9.2.4.10 

9.1.4.11 

9.2.4.11 

9.1.4.11 

9.1.4.14 


9.1.4.15 

9.1.4.19 


Start tape raider. 

When tape reader etope, verify: 

Hi-00101 
Start tape reader 

Monitor D8KY until Bl (8COUNT+1) Increments twice. If aa error fte 
detected, the PROG CAUTION lamp oa the DSKY shall light. 

Oa K-149, eater the following to turn off Self-Check: 

VERB 11 NOUN 27 ENTR 
00000 ENTR 

VERB 34 ENTR 

CAUTION: LGC OPERATE and IMU STANDBY power muet hare been 
applied a minimum of two hours before energising the IMU OPERATE 
circuit breaker in Step 9.1.4.19. .unless all of the following conditions are 
met: 

IF: 1. The OON System hie previously been in Standby Mode at least two 
hours and subsequently been la Operate Mode. AND 

2. The gimbals are placed In a parked position prior to shutdown. 
AND 

1. The shutdown period did not s ao as d 5 days, AND 

4. The Spacecraft or IMU have act been moved In any way during 
the shutdown period. 

THEN: The two-hour Standby Mode operation requirement Is reduced to 


The G4N Sy st e m is defined as being la Standby Mode when LGC OPERATE 
and IMU STANDBY power Is applied and IMU OPERATE power Is off. The 
inertial components shall have suspension power la Standby Mode. 

The OiN System Is defined as being In Operate Mode when LGC OPERATE, 
IMU STANDBY and IMU OPERATE power Is applied to the system. 
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f. 3.1.9 
6.3.1.8.1 
$.3.1.6.1.1 

§• 3.1.3.1.S 

i. 3.1.6.1*3 
6. 3.1.9.1.4 


0.3.1.6.1.5 
6.3.1.6.1.6.1 
6. 3.1.6.1.6.3 
t.3.1.6.1.6 
6.3.1.6.1.6.1 
0.3.1.6.1.0.2 


LOC Operational Tests 
LGC Self-Check. 

On K-146, enter the following: 

VERB St ENTR (Do not restart Computer Activity Program) Walt 

10 aaoonda. 


Verity K-START tape POTLOOS-KIOOSO-OO LM 
tie K-START tape reader. 


stops, verily: 


tVet teen 


R1 • 4ST2M 

R2 - +10536 (tape number) 
RS • -00000 (tape revision) 


Stert tape reader. 

When tape reader etope, verier R1 


Start Tape reader. 


400101. 


.V'iU 


6.3.1.6.1.0.3 


wa*30 


6.3.1.6.2 D6KT Check* 

0.3.1.6.2.1 Start tape reader. 

All tee eleotrolnmineeoeat elemeate (PROG. VERB, NOUN, and Row 1, 
Row 2, Row 3) shall display tbs decimal number Bins (•). Including the 
re, tee following shall be displayed for approximately 6 seconds. 

a. fs . 

b. rs 

c. T'e 

d. O'e 

e. 6's 

f. 4*e 

g. 3*e 


0.3.1.6.2.2 
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•.3.1.5.6.1 


•.3.1.6.t.I 


6.3.1.1.6.4 


6.3.1.0.6.6 


§ 

6.3.1.6.6.6 

3.3.1.3.6.7 


3.3.1.6.7 


3.3.1.5.7.1 


Addition 6: 

3.3.3 

3.3.3.1 

3.3.3.1.1 

3.3.3.1.3 


On K-148, solar tte following: 

VERB 37 ENTR 

03 IMTR 

« 

Observe VERB 50 NOUN 35 flsshinf. 

Rl - 00033 (switch LOG power down) 

On D8KY, dsprsss PRO pushb u tton for approx im ately 3 seconds. 

Verify ST BY states Indicator lamp Is ON. 

On ths CRT, verify ten 3.3 KC 33V Supply (CO 1331) Is tel —s n 33.04 
and 30.13V RMS. 

On D6KY, d ep r ss s PRO p u sh bu t to n for approximately 3 ssssnds Is rstem 
to LOC Opsrate Mods. 

Verify 8TBY states tndloater lamp Is OFT. RESTART light ag te ON. 
Verify LOC WARNING Is OFF and PGNC8 CAUTION Is ON. VERB 37 
will flash. 

On D8KY sntsr ths following: 

VERB 33 ENTR 

Standby/P r oos sd Cte o h . 

On ths D8KY, prana wmd hold tte PRO pushbutton, Verier CHAN 33 an 
CRT displays 67777. 

Tte following proosdurs raplaoaa Paragraph 3.3.3 whan DANCE ropss are 
Installad In tte S/C. 

NOTE: Manual D6KY nutrias during this last may rasulLln a tost abort. 
IMU Ops rational Tast 

Varlfy K-8TART taps F07L003-K10531-00 LM G/N OPCHK Is on K-START 
taps raadar. 

Start taps raadar. 

Whan taps raadar stops verify tte following on tte CRT D6KY: 

a. Rl » 407293 

b. R2 - +10631 
O. R3 - -00000 
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€. 3 . 6.2 
3. 3.6.2.1 
3.3.3.3.3 
I.S.U 
8.2.0.3.1 

3.3.3.3.2 

3.3.3.3.3 

3.3.3.4 
3.3.3.4.1 

3.3.3.4.3 

3.3* 3.8 


Addition 7: 

3.3.7 

3.3.7.1 

3.3.7.1.1 

3.3.7.1.2 


E-Memory Profram Load and Sum Check. 

Start tape reader. 

Whan tape vender elope verify that CRT D6KT Roe 1 lndtcatea 00131. 

Local g Measurement. 

Start tape reader. 

In approximately 10 minutes, VERB 33 NOUN 33 ehall flaeh. 

Fran the CRT D6KT display vend and veooni Row 1 and Roe 2 (local 
gravity whole and fractional, r esp e cti vely). The value recorded ehall he 
between 378.0 and 338.3 em/sec*. 

Horlaontal Earth Rate Measu re m e n t 

P rase PRO pushbutton on D8KY. * 

ki apprarimatoly 3 neeonde VERB 33 NOUN33 shall flaeh. From the CRT 
D3KT disp la y rend and r aaa rri R3 Rwhod d anmpaaaatof earth rate acting 
mX» Tsil OUG*e|b The values recorded ehall bo between 77333 and37833. 

Eater the following on K-143: 

VERB 33 ENTR 

VERB 41 NOUN 20 ENTR 

400000. EiN.TR ' * 

400003 ENTR 

400000 ENTR 

The following procedure teplaoee Paragraph 3.3.7 whan DANCE ropes 
me Installed in the fl^C. 

Semi-Automatic Mode Test 

Verify K-START Tape F07L003-K10830-00 LM Semi-Automatic Mods Test 
Is on K-START tape reader. 

Start tape render. 

Whoa tapa reader slope verify the following on CRT D6KY 

a. Rl • 407233 

b. R2« 410530 
C. R3- -00000 
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5.8.7.10.5 


Approximately 4 seconds after tape reader elope verify 188 Waning lamp 
lean*. Frees ERR ROT, PROG CAUTION lamp shall go out. 


5.3.7.20 


IQ CDU Coarse Fail Test 


0.5.7.80.1 Start taps reader. 

0.3.7.20.5 When tape reader stops verify CRT DSKY Row 1 Indicates 02501. 


0.5.7.20.3 Start tape reader. 


0.3.7.20.4 Approximately 10 seconds after the tape reader stops VERB 30 NOUN 20 

will flash. Approximately 4 seconds after VERB 30 NOUN 20 flashes verify 
08 Warning lamp PROG alarm light onDBKT is lit. Verify FA1LR EG on CRT 
displays 03777. 

0.3-7.20.6 Start taps reader. 

0.3.7.20.0 Approximately 4 seconds after taps reader stops verify 188 Warning lamp 

is set. Frees ERR B8T # FROG CAUTION las* shall go oet. 


0.3.7.21 

0.3.7.21.1 

0.3.7.21.2 

0.3.7.21.3 

0.3.7.21.4 

0.3.7.21.5 

0.3.7.21.0 

0.3.7.22 

0.3.7.22.1 

0.3.7.22.2 


MG CDU Coarse Fail Test 
Start taps reader. 

When tape reader stops verify CRT D6KT Row 1 indicates 02001. 

Start taps reader. 

Approximately 10 seoonds after the tape render stops VERB 30 NOUN 20 
will flash. Approximately 4 seconds after VERB 30 NOUN 20 flashes verify 
BB Warmins lamp PROG alarm lighten DSKT is lit. Verify FAILREG ea CRT 
displays03T77. 

Start taps render. 

Approximately 4 seconds after tape reader stops verify BS Warning lamp 
Bent. Press ERR RST, PROG CAUTION lamp shall go oet. 

FDAI Linearity Test. 

Start taps reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 03701. Wait 
5 seconds. 


0.3.7.22.3 


Start taps reader, 
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A. 3.7.23.6 

6.3.7.33.7 

6.3.7.14 

6.3.7.14.1 


6.1.7.16 


6.3.7.16 

6.3.7.17 

Additlaii 6: 


On analog neordir, verity the IX Rnolm Im ilpali (GG 2111, GO 2172, 
GG 2141) null oat to Iom tluui 0.1 VRM8. Release 1MU CAGE switch to the 
OFF pooltioa. Disregard any momentary transients on the IX Resolver 
Sins signals when the switch Is released. Any sustained oscillations shall 
be cause for Immediate removal of IMU Operate Power. 

On the CRT, verily all IMU gimbal angles indicate between 367 and 003. 

Stop analog recorder. 

On K-146 enter tbs following: 

VERB 36 ENTR wait 10 seoonfe 

VERB 43 ENTR 

401700 ENTR 

400600 ENTR 

-01700 ENTR 

On CRT, verity the following: 

TAW ATT ERROR is bet w e e n +16.3 and +16.7 DEG (GG 2140) 

PITCH ATT ERROR te between 406.5 and 406.6 DEG (GG 2210) 

BOLL ATT ERROR is b e tw ee n -16.3 and -16.7 DEG (GG 2279) 

On K-146 enter tbs following sequence: 

VERB 36 ENTR wait 10 seconds 

VERB 41 NOUN 10 ENTR 
. 400600 ENTR 

400100 ENTR 

-00600 ENTR 

On CRT verity tbs lollowU«: 

K> IX Resolver 81a an I* between 406.6 and 400.6 DEO fOO nil) 
lfG IX Resolver Sin (11*) is between 400.6 and 408.6 DEO (GO 1161) 

OG IX Resolver 81a (11*) * b e t wee n -06.6 and -00.6 DEO (GO 1101) 

On K-146 enter the following: 

VERB 41 NOUN 10 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

The following procedure replaces pa ragraph 6.3.6 when DANCE flight ropes 
are installed in tbs S/C. 
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DUO lealc Piotor Tut 


A.S.A.I Ver ity MTART Tap# FOTLOOS-EDOOAS-XX DUO Seale Factor Test to oa the 

E-START tap* reader. XX eqaais laps revieioe aunber. 

S.S.I.S Start tape reader. 


Whea tape reader elope verify the follaadac oa the CRT D8KT: 

a. R1 • ♦OT»I 

a. Rs**ooois 

a. M * -oooxx XX la tape rerisloa aunber 


itart tape r e ad e r . 

Whea tape reader stops, wait IP seooads. * 

E-M—ory Prograai Load, 
atari tape reader. 

Whea tape reader etope verier that CRT DBKT Roar I Indicates *0000#. 
Tdet Position Data Lead C*X Scale rector) 


4.1 atart tape 


Whea tape reader slope verify that CRT DBKT Roar 11 


i.S.S.4.4 Whea tape reader elope, VERB OA HOUR 411 
ea the CRT DUCT display: 

Rl ■ XXX. XX Kav Base Astiaath 
RS • XX. XXX Sue LatRada (Bee Table 1) 


b. Verity the folloariag 


RRl feqalree 


eater VERB SI: 


t late E-14A sad < 


H RS requires correction, eater VERB SS EHTR tale K-14A aad eater 
eorrest latttade. 


Oa K-14A eater the fellaartaf: 


VERBSS 


ENTR 
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1.5.1.8.4 • When tape reader slope VERB Of NOUN 41 flashes. Verify 11m following on tha 

CRT DBKY display: 

R1 • XXX.XX Her Race Aalnrath 
R*~ XX. XXX Site Latitude (Bee Table 1) 

If R1 requires correction, enter VERB 21 ENTR Into K-142 and enter eorreet 
azimuth. 

If R2 reqnlree correction, enter VERB 22 ENTR Into K-148 and enter eorreet 
latitude. 

1.5.1.1.5 On E»14l eder Hu fotloviag! 

VERB 22 ENTR 

2.2.2.2.2 In approximately 20 eeoonda VERB 02 NOUN 22 will flash. Record from CRT 
D8KY display Row 1. <-Y DUO eeele factor error In parte per million. 
Position-00002.) 

2.2.2.2 Teel Position Data Load (-Z Beale Paster) 

2.2.2.9.1 . Start tape reader. 

2.2.2.2.2 When tape reader elope verify that CRT DSKT Row 1 display Indicates -©0002. 

2.2.2.2.2 Start tape reader. 

2.2.2.2.4 When tape reader stops VERB 02 NOUN 41 flashes. Verify the following on 
the CRT DSKT display: 

R1 • XXX.XX Nnv Base Aalmuth 

R2 - XX. XXX Site Latitude (Bee Table 1) 

tf R1 requires correction, eater VERB 21 ENTR Into K-142 and eater correct 
ashen*. 

V R2 reqnlree correction, enter VERB 22 ENTR into K-142 and enter correct 
latitude* 

2.2.2.2.5 In approximately 20 seoonda VERB 02 NOUN 22 will flash. Reoord from CRT 
D6KY display Row 1. (-Z DUG scale factor error In parts per million. 
Position -00002.) 

2.2.2.10 Test Rmition Data Load (+X Seale Factor) 

2.2.2.10.1 Start tape reader. 

2.2.2.10.2 When tape reader stops verify that CRT DSKT Row 1 Indicates 400001. 


2.2.2.10.2 Start tape reader. 
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S.S.S.14 Tail Roattloa Data Load f-Y Saala Factor) 

5.5.5. 14.1 Suit tap* reader. 

5.5.5. M.S Whoa tapa reader stops rarifr thatCRT DBKT Row 1 taiRoalei -OOOOS. 

5.5.5. 14.S Start taps reader. 

5.5.5. 14.4 Whan tapa reader atopa VERB OS NOUN 41 flaahea. Varifr the Mtowtafas 

CRT DBKT dtoplaj: 

R1 • XXX.XX War Baaa Aataath 

R2 - XX. XXX Site Latitada (Bee Tabla 1) 

V R1 raqatraa oorraettoa, aatar VERB SI EMTR lafea K-14S aad eater 
aorract aotamth. 

If RS raqatraa oorrootkra,eater VERB SS EMTR iato K-14S aad eater 
oorraot latitada. 

5.5.5. M.S Ob K-14S aolar the following: 

VERB SS EMTR 

5.5.5. M.S Tf» ti»i y as ■awafa verb os MOUM SS will flufc. Reeord froai CRT 

D0KY dtaptay Roar 1. (-Y IRIO ocala factor error la parta par mUlkm. • 
Poeittoa -00002.) 

5.5.5. IS Taat Poaiiioa Data Load (-Z Soala Factor) 

S.S.S.1S.1 Start tape reader. 

5.5.5. 1S.S Whea tapa roadar atopa rarity that CRT DBKT Boar 1 dtapta? iadleataa -00008. 

5.5.5. M.S Start tapa raader. 

5.5.5. U.4 Whaa tapa raadar atopa VERB OS MOUM 41 Oaahaa. Varlfy tha following oa 

tha CRT DBKT display: 

R1 • XXX.XX Mar Baaa Amtawth 

RS - XX. XXX Bite Latitada (Baa Tabla 1) 

S R1 raqatraa correction, aoter VERB SI EMTR toto K-14S aad aatar aa rr aet 
aataath. 

If RS raqatraa oorrectioe, aatar VERBS! EMTR tato K-14S aad aatar eorraet 
latitada. 

ta approximately SO aaooada VERB OS MOUM SS will flash. Raeord froai CRT 
DBKT dtapl^ Row 1. <-Z DUO aeala factor arror ta parta par Billion. 
Poeition -0000S.) 


S.S.S.M.S 
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0.3.1. 21.4 When tape reader stops VERB 00 HOUR 41 flashes. Verify the following 

•ob the CRT DSKT dlapUf! 

R1 • XXX.XX Mar Bobo Aaiamth 

RS - XX.XXX Site Latitude p«t TablB I) 

If R1 requires correction, «t«r VERB SI EMTR ialo K-140 Bad «Ur oomel 

V RS nqdrw correction, otor VERB SS EMTR brio K-140 mud eater oomot 
latitude. 

t.S.S.Sl.S la jpprwrtwtriy SO neomti VERB Of MDUK M will fluk. RmoH treat CRT 
DSKT display Row 1. (-* DUG seals factor error In ports por biIUIob. 
Poattloa >00003.) 

O.S.O.SS Taot Position Dots Load (+X Scaia Factor) 

4 6.9.0.22.1 Start tape reader. 

6.S.I.SS.S When taps reader stops verier that CRT DSKT Row I display t a dlcrt ss +00001. 
0.3.S.3S.S Start taps r ea der . 

O.S.O.SS.4 When taps readar stops VERB 00 NOUM 41 flashes* Verify the loUowtaf on 
the CRT DSKT display: * 

R1- XXX.XX Not Base Aalmatli 

RS • XX.XXX Sits Latitude (Bee Table 1) 

V HI reqalres correction, eater VERB SI EMTR ialo K-140 sad eater oorreet 
If R2 requires oorreotloa, eater VERB SS EMTR into K-140 aad eater oorreet 


0.3.0. SI. I Oa K-140 eater the following: 

VERB SS EMTR 

0.S.S.SS.0 In approximately SO seooarta VERB 00 NOUN 90 will flash. Reoord ftroai CRT 
DSKT display Row 1. (+X DUO eoale factor error la perta per aiUlloa. 
Position+00001.) 

0.S.S.SS Teel Position Data Load f+YSeale Factor) 

0.S.S.SS.1 Start tape reader. 

O.S.O.SS. S Wbea tape reader stops verify that CRT DSKT Row 1 display la dlca te e 

0.S.S.SS.S Start tape reader. 


I 



+00003. 
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9.3.9.27 

1.3.9.27.1 
9.1.9.ST.2 

9.2.9.27.2 
9.3.9.27.4 


9.3.9.27.9 

9.2.9.29 


9.2.9.22 

Addition 9: 

9.3.2 

9.2.9.1 

9.3.9.2 

9.3.9.3 


- 122 - 

Test Position Dntn Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT D8KY Row 1 display Indicates -00002. 
Start tape reader. 

When tape reader stops VERB 09 NOUN 41 flashes. Verify the following 
en the CRT D8KY display: 

R1 ■ XXX.XX Nav Baas Astmnth * 

R2 - XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR Into K-149 and enter oorrect 
asimnth. 

If R2 requires correction, enter VERB 22 ENTR into K-149 and enter oorreet 
latitude. 

In approximately 90 seeonds VERB 99 NOUN 99 will flash. Record from CRT 
DSKY display Row 1. (-Z 1RIG seals factor error hi parts per million. 
Position-00002.) 

Terminate this test by entering the following Into K-149t 

VERB 39 1 ENTR Wait 10 seconds. 

VERB 41 NOUN 20 ENTR 

♦00000 ENTR 

♦00000 ENTR 

.♦00000 ENTR 

The four-run averse Seale Faster Error for each of the six positions shall 
he 0 pins or minus 1790 ppm. 

The following prooedare replaces Paragraph 9.2.9 when DANCE flight ropes 
are installed in the 8/C. 

DfU Performance Test. A reference data sheet is provided at the end of this 
section to aid in data redaction. 

Insure foaflMTT Operate power and LGC Operate power has been supplied for a 
mini mam of eae hoar and that the DfU is not in a Glmhal Look oonditlon. 

On CRT, monitor and record DUO TEMP (CO 2201) and PIPA TEMP (CO 2200) 

Verify K-8TART Tape F07L003-K00091-XX DfU Performance test is en the 
tape reader. XX equals taps tevisloa anmber. 
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•.1.9.4 StirttaptrMdff. 

4.1.9.4.1 Wb« tap* nadir stops wily the following oa the CRT DSKT: 

a. xi-+*7i4i 

b. Rl-4*0041 

•. 1 ■ -444XX (wbw XX hh i Ii bp> rt fbl wi ■rnbtr.) 

4.1.9.4.1 Mart tape raadar. 

4.1.9.4.1 Whoa tape reader atopa, wait 10 eeooade. 

4.1.9.1 Start the tape reader. Alter IS aeeoadb, rarity EMU la ooaree aligned to 
aara degreee. 

4.1.9.4 1-Memory Progr am Load 

4.1.9.4.1 Mart tba tape raadar. Whoa tape reader atopa, rarity tba foilowlag DSKT 
Maplaps 

Ravi 11744 
Roar 1 1474 

’ 4.1.9.7 Teat Poettioa +00001. 

4.1.9.f.I 1-Memory program and Teat Foeltloa Matrix8am Cbaek 

4.1.9.7.1.1 Mart tapa raadar. 

4.1.9.7.1.1 Wbaa tapa raadar atopa, rarity DSKT Rov 1 dteplaya +00001. 

4.1.9.7.1 Mart tapa raadar. 

4.1.9.7.1.1 Wham tapa raadar atopa wait 10 aaaoada. 

4.1.9.7.1 Taat laitlalliatloa. 

4.1.9.7.1.1 Start tapa raadar. 

4.1.9.7.1.1 When VERB 04 MOUH 41 flaehea, rarity DSKT dteplaya tba following: 

Major Moda 47 

Row 1 XXX.XX (Bar Baaa Aslarath) 

Row 1 XX. XXX (Site Latitude) 

If tba dteplay la oorraet pr o p ped to aast atop; If It la net, p arf ona tba 
following oa K-141: 

VERB 24 
XXX.XX 
XX. XXX 


ENTR 

(Correct Har Baaa Aatomtb *0.9 dag) 
(Correct Site Latitude) 









O.B.i.Sl 

o.s.o.si 

o.s.o.ss.i 
o.s.o.ss.1.1 

O.S.O.SS.I.S 
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. On K-140, anker tfca following aaqneaoe: 

VERB 41 NOUN 10 ENTR 
400000 ENTR 

400000 ' ENTR 

400000 ENTR 


NOTE: Uao Foot Vibration or flyetaan Twl data points only. 

T PtPA Date Comctiai Calculation. 

Prom Ri uplink file tape, the oonpiwnd data tape or ike PCM tape, 
t a data radaotton of Ike X and % aeoaloranatar AV ooaafta 

i ST and 41, reapacthrely) and tka TIME S and TIME 1 ragiatera 
i B4 and SB, w a pacttoaly) for tka period daring vktak Oka T 
PIPA tact waa Mag pnrfar—d in Poa ltt on a B and IdtkilM 


a following 


for Poattfo. I. 


G, m Mm ——4 M—forall— form (U—14 

t 

« Corroded a ao oiar atlon tana 

om «»• - 1 • aSi/a •» mmii 
♦ •*«* 


•a " <*▼* - *v x »«•) #.r.^(AT> (UxmI 0 

*tf * * AV , #.r.^(AT) (loo«l 0 

mil 

V.M—-(X PtPA Mm) (AT) / •. P. „ 

V, M—-(Z PtPA M—t (AT) 


1 thr—gh 4 of tk, DfU 






8.S.9.1S.S 

M.UU 

4.3.9.2S.4 

I.S.I.2S.I 
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Perform ths following calculation* for Position 4. 

®*" *v 

wbsrs: 

Q| ■ Msasurad aooslsratioo term (lins4) 

■ Corrsetsd acoslsration torn 
Cos 8 yg - 1 - (9*Tg/S) for anktt*i|lii 

•r«- /•*»•♦ 

■■dli 

He- (AV,*-AV„BUa) (i.r.jrf / (AT) (local 0 
«H - <AV rt - AV, Bias) (8.F. J / (AT) (local £ 
and! 

V, BUa - (X PIPA Bias) (AT) / B.F. b 
V, Bias - (Z OTA Bias) (AT) / B.F. B 

8 .7. and Biss tsrms ars obtainsd from Positions 1 through 4 of ths DCU 
Psrformanos Tost. 

Obtain data from last HUG and/or PIPA Tost and fill la Data flhsst *|_ l# 
Obtain data from ssoond last DUG and/or PIPA Tost and fill in Data Shoot 

Obtain data frost (Mid last DUO and/or PIPA Tost and fill in Data flhsst 34 . 3 . 

Psrform tbs following oalsulatloas for such Itsm agpsarlng on Data flhsst 
X| and transfsr all rssults to Unas an through bt. 

NOTE: Sss Paragraph fl.g bsfors oontinuing. 

D i ■ I Vi ’ »i I 

D » - h-i - *» | ♦ h-« ■ vj 

D » ’ |v, - V*| + 1V* - Vi| + |Vi -«>| 
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DATA SHEET (Coot) 


FFEBr 

PARAMETER 

UNITS 

RECORDED VALUE 

• It 

11.4.2 

♦Y PIPA Test 

Position +0000S 

em/eee* 

< _• 

1 > 

i.t.t 

1MJ 

-Y PIPA Test 

Position +0000i 

em/eeo* 

< _* 

1 > 

I.U 

1S.4.S 

-NBDX 4 .707 (ABSRAX 
ADOAXfPosRion +00007 

meru/g 

1 >_ 

l.l.l 

I4<4J 

••707 (NBDZ4NBDY) 

♦O.t (AD1AZ - ADLAY) 

♦0.8 (AD6RAY4 AD6RAZ) 
Position 400009 

n»em/f 

o_ 

1.1.1 

IMJ 

-NBDZ+ .T#T (ABnUK- 
SWNMI))*mMo I 1'H)000» 

mern/g 

(>„_/_ 

i.t.t 

UAA 

. 707 (NBDY - NBDX) 

♦0. t (ADLAY - AD1AX) 

♦O.t (ADSRAXHO.i (AOOAY) 
Position 400010 

mem/f 

( )_•_ 

i.t.t 

IT. 4.1 

-NBDX - ADOAX 

Position 400011 

mern/g 

<_ 

i.t.t. 

17.S.1 

4X PIPA Test 

Position 400011 

em/seet 

( )• 0 _. 

( ) 

i.t.t. 

lt.4.t 

4NBDY 4 ADOAY 

Position 400012 

mern/g 

O_ 

i. t.t. 

ii. t.t 

4Z MPA Test 

Position 400011 

om/sect 

<>oo_. 

<> 

i.t.t. 

lt.4.t 

4NBDZ 4 ADOAZ 

Position 400011 

mern/g 

<)_•_ 
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DATA SHEET (Coot) 


| PARAMETER j UNITS | 


CALCULATION 


line d ♦ line a ■ ( ) _ — • __ 

(-NBDX ♦ ADIAX) ♦ NBDX* 

Transfer result to line an 

ADIAX 

meru/f 

S 

aa 

ab 

no 

ad 

line f - line t - ( ) _ • _ 

(4NBDY 4 AD8RAT) - NBDY 

Transfer result to 11ns ar 

AD6RAY 

nern/f 

line h - line ▼ - ( ) _ • __ 

(+NBDZ 4 ADSRAZ) -~NBDZ 

Transfer result to line ar 

.ADIAZ 

aeni/| 

TUm k 4 line * ♦ .707 llnejl z 1.414 
0CBDX ♦ .707 ADSRAX - .707 ADO AX 

4 NBDX 4 . 70S ADOA^ Z 1.414 

Transfer results to line at 

ADSRAX 

meru/g 

» 

(Una m + Una ▼ 4 Una w) z 1.414 
[^IBDZ 4.707 (ADBRAZ-ADOAZ) 4 NBDZ 

4 . 707 ADOA?] Z 1.414 

Transfer results te lias ns 

ADSRAZ 

H 

(line n - . 707 line 14 .707 lias z 4 0. S 
line a - 0 . i line ae - 0 . S line u) z 2 
Q07(NBDT - NBDX) 4 0.0 (ADIAY-ADIAX) 
40.0 ADSRAX 4 0.0 ADOAY 
-. 707 NBDY 4 . 707 NBDX 4 0.0 ADIAX 
-0.0 ADSRAX-0.0 ADOA2 Zt 

Transfer results to lino aw. 

ADIAY 

nern/g 

ae 

af 

line p - line c ■ ( ) 

P1PAX2G 

Bl 

line 1 - line J - ( ) 

P1PA Y2G 

tZEl 

E 


lina r - line g • < ) 


PIPAZ2G 
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DATA SHEET (Coot) 


CALCULATION 

PARAMETER 

UNITS 

1958.49 — Um af x 1 ©m/sec/pulm - 
Subtract 1.000000 from this value, multi¬ 
ply x 10® and transfer remits to lias ax. 

X PIP A 8. P. 

em/sse/ 

pulse 

1958.48 — Um if x 1 em/see/pulse * 
Subtract 1.000000 from this value, multi¬ 
ply x 10® and tramfer results to Use ay. 

TPIPAS.P. 

cm/sec/ 

palm 

1958.48 * 11m ah x 1 cm/sec/pulse * 
Subtract 1.00000 from this value, multi¬ 
ply x 10® and tramfer results to 11 m as. 

' Z PIPA 8. P. 

cm/see/ 

pulse 

l/l (11m p ♦ Um c) ■ ( )..* ... 
Transfer results to 11m be. 

X PIPA Bias 

em/sse® 

1/1 (Umi + llm j) - ( )_•__ 

Tramfer results to 11 m fab. 

T PIPA Mm 

m 

1/1 (llm r ♦ 11 m g) ■ ( ) __ • 

Tramfer results to llm be. 

Z PIPA Bias 

m 



















DATA 8HEET 


PARAMETER 

UNITS 

NBDY 

anere 

NBDZ 


NBDX 

mem 

ADSRAY 

! mem/f 

i_ 

AD8RAZ 

Dll 

ADSRAX 

mem/f 

ADIAX 

mem/f 

ADIAZ 

mem/f 

ADIAY 

mem/f 

X PIPA 8. F. error 

PPM 

Y PIPA 8. F. error 

PPM 

Z PIPA 8.7. error 

PPM 

X PIPA Bias 

cb/hc 3 

Y PIPA Bias 

em/eee^ 


Z PIP A Bias 
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Addition 10: 

€. 3 . 1 © 
€. 1 . 10.1 
€.3. 10.1.1 
€.3.10.1.1 

€.3.10.1.3 

€.3.10.1 
€.3.10.1.1 


€.3.10.1.1 

€.3.10.1.3 

€.3.10.1.4 

€.3.10.1.0 


The following procedure replaces Paragraph €. 3.10 when DANCE ropes 
are installed in the S/C. 

LOC Voltage Margin Test 

Initial Conditions. 

Insure that the GIN System is in tbs Standby Mode. 

On the CRT. verify the +20 VDC LGC OPERATE bus is between 14.0 
and 33.5 vdc (GG 1520). 

On Panel 5, set lighting override AHUM SW to OFF. Rotate the ANUN/ 
NUM dimmer fully GCW. 

Voltage Maigin Determination 

On the PSA Adapter Module (PSAAM) (410-31080), place INHIBIT VOLTAGE 
FAIL switch to ON. 

CAUTION: The >4 vdc LGC supply voltage shall never be operated tower 
than -*-2.5 vdc or higher than +6.2 vdc (GG 1030.) 

The +14 vdc LGC supply shall never be operated toss than 
♦ 8 .5 vdc or higher than 4-17.0 vdc (GG 1020). LTG-ANUN/ 
NUM control on Panel 5 shall be set to DIM duriig the per¬ 
formance of the Voltage Margin Test in order to avoid 
decreasing ths opsrating life of the D 8 KY EL lamps. 

NOTE; The flashing indication of toe LGC supplies may be disregarded 
for this test. The charts in Table n may be used to determine 
approximate values for "XX.X" values of C-15€ voltage dial 
settings corresponding to various power supply voltages. 

Enter 0001 into &-155. Verify and execute. 

, Enter 1111 into Rr-154. Verify and execute. 

Enter in C-156AXX. X001114. (Enter a value for XX. X which will adjust 
the +|4V power supply (GG 1020) as monitored on the CRT to 12.2 (+0.3. 

•0) vdc. See Table II). Execute. 

Enter in C-158±XX. X001124 (Enter a value for XX. X which will adjust the 
44V power supply (GG 1030) as monitored on the CRT. to 3.5 (+0.15, -0) 
vdc. See Table II). Execute. 
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6.3.10.1.6 On K-140, outer tea following: 

VERB 36 ENTR (Do not roatart Computer Activity Program). Watt 

10 aoooada. 

0.3.10.3.7 Vorftfy K-BTART tapa F07L003-R1003A-00 LM Sall-Ckook tat 10 on 

tea K-8TART tap# raador. 

0.3.10.3.7.1 Start tapa raador. 

0.3.10.3.7.3 Whoa tapa raador atopa, varify: 

Rl - 407203 
R3-410030 
R3--00000 

0.3.10.3.0 Load E-Momory Program. 

0.3.10.3.0.1 Btart tapa r aa dor . 

0.3.10.3.0.3 Whan tapa roadar atopa, rarity: * 

Rl- 00101. 

0.3.10.3.0 Iatttata Self-Check. 

0.3.10.3.0.1 Start tapa raador. 

0.3.10.3.0.2 Wait until R3 - OOOOt. Verity RESTART lamp oa D8KY ta not UL. 

0.3.10.2.10 Into R-154, iaaart 0011. Verity and execute. 

0.3.10.2.11 la the PSA Adapter Modulo, plaoa INHIBIT VOLTAGE FAIL awitoil to 

OFF. Verity RESTART ttuap oa tea D6KY to lighted. 

0.3.10.2.12 Oa tea PSA Adapter Modulo, plaoo INHIBIT VOLTAGE FAIL awltoh to 

ON. late R-104. iaaart nil. Verity and oaaoate. Proaa ERROR RESET. 

0.3.10.2.13 Eater la C-150 (4) XX. X001114 (Enter a value for XX. X which will ad)uat 

tea +14V powor eupply (GG 1020) aa monitorad oa tea CRT, to 10.4 (40, 
-0.4) ado. Boa Tablo IL) Execute., 

0.3.10.2.14 Initiate Self-Chock. 


0.3.10.2.14.1 


Batura K-START tapa to Itu previoue atop. 
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6.3.10.1. M.3 

6.3.10.3.14.3 * 
6.3.10.3.16 

6.3.10.3.16 

6.3.10.3.17 

6.3.10.3.18 

6.8.10.3.18.1 

6.3.10.3.18.3 
6.3.10.3.18.3 
6.3.10.3.18 

6.3.10.3.30 

6.3.10.3.31 

6.3.10.3.23 

6.3.10.2.22.1 

6.3.10.2.22.2 

6.3.10.2.22.3 

6.3.10.2.23 

6.3.10.2.24 


. Start tape reader. 

Walt until R3 * 00002. Verily RESTART lamp on D8KY ie not lit. 

Into R-154, ineert 1100. Verify and execute. 

On the PSA Adapter Module, place INHIBIT VOLTAGE FAIL twitch to 
OFF. Verify RESTART lamp on the DSKY it lighted. Set the INHIBIT 
VOLTAGE FAIL ewitch to ON. Into R-154, timer! 1111. Verify and 
execute. Preaa ERROR RESET. 

Enter in C-156*XX.X001124 (Enter a value for XX.X which will adjuet 
the +4V power euppfy (GO 1030) at monitored on the CRT, to 4.6 (+0, -0.3) 
vdc. See Table n.) Execute. 

Initiate Self-Check. 

Return K-8TART tape to ite previont atop. 

Start tape reader. 

Wait until R3 * 00002. Verify RESTART lamp on DSKT it not lit. 

Into R-154, Ineert 0011. Verify and execute. 

On the PSA Adapter Module, place INHIBIT VOLTAGE FAIL twitch to 
OFF. Verify RESTART lamp on the DSKT it lit. Set the INHIBIT VOLTAGE 
FAIL ewitch to ON. Into R-154, ineert 1111. Verify and execute. Preaa 
ERROR RESET. 

Enter in C-156 (a) XX.X001114 (Enter a value for XX.X which will adjuet 
the 14V power euppfy (GG 1020) at monitored on the CRT, to 12.2 (+0.3, 

-0) vdc. See Table II). Execute. 

Initiate Self-Check. 

Return K-8TART tape to ite previout atop. 

Start tape reader. 

Wait until R3 * 00003. Verify RESTART lamp on the DSKY it not lit. 

Into R-154, ineert 1100. Verify and execute. 

On the PSA Adapter Module, place INHIBIT VOLTAGE FAIL twitch to 
OFF. Verify RESTART lamp on the DSKY it lighted. 
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6.3.12.1.8 


K3 -360* TORQUE 


€.3.12.1.• On K-148 inter the following Nquraot: 

VERB 42 ENTR 

VERB 33 ENTR 


i. 3.13.1.10 Monitor analog recorder. Whan the IG Torque Motor Current algnal 

(GG 2110) dropa to a quiaacant laral (approximately 12 minutes), atop 
the recorders. 


0.3.12.1.11 


On K-140 enter the following sequence: 

VERB 40 NOUN 20 ENTER Wait 10 nee 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 


€.3.12.1.12 


€.3.12.1.13 


€.3.12.1.14 


On the CRT, rarity CDU X, CDU Y, CDU Z all indicate 400000 <*€01S** 

After 10 seconds has elapsed since Step €. 3.12.1.11, enter the followii* 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

00000 ] ENTR 

Verify on CRT, D6KY display. 

VERB 21 NOUN 01 
R1 * 00000 
R3 - 02737 


€. 3.12.1.15 


On K-148 enter the following sequence: 


NOUN If 
00000 
40000 
40034 
00000 
00000 
40034 

Verity R1 - 40034 
00000 

Verify Rl - 00000 
00000 


ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR (once) 
ENTR ENTR 

ENTR ENTR 

ENTR (once) 


Verify Rl - 00000 



8.3.13.1.10 
8. 3.13.1.17 

•.3.11.1.18 

8.3.11.1 

8.3.11.1.1 


3.8.13.3.3 

8.3.11.1.3 


8.3.11.1.4 
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10 ♦MT TORQUE 

On K-143 enter the following eequenoe 

VERB 41 • ENTR 

VERB 38 ENTR 

Monitor analog recorder. When the IG Torque Motor Current elgaal 
(GG 3110) drope to a quleeoeai level (approximately 11 mtantee). atop 
the reeordere. 

Outer Qtmbol Friction Tent 

On K-148 enter the followUqr eequenoe: 

VERB 80 NOUN M ENTR Watt 10 eeocnde 
VERB 41 NOUN 30 ENTR 
♦00004 ENTR 

♦40000 ENTR 

♦00000 . ENTR \ 


On the CRT. verily CDU X, CDU T. CDU Z Indicate ♦OOOOO »OO IO Q. 


Ret ep analog recorder to monitor the following: 
Meae. No. Signal Name 


a. 

001187 

OG 

h. 

001170 

OG 

c. 

GG 1160 

OG 

d. 

GG 1280 

OG 

e. 

GG 1173 

OG 

L 

00 3173 

OG 

I- 

QQ3381 

OG 


Servo Error In Phaoe 
Torque Motor Current 
Servo Error Total 
CDU Fine Error 
IX Reeolver 8tne 
IX Receiver Ccetno 
CDU Coaroe Error 


After 10 eeoonde hue elapeed alnoe Step 8.3.11.3.1. enter the following 
eequenoe into K-148: 


VERB 11 NOUN 01 ENTR 
08737 ENTR 

37777 ENTR 
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9.3.12.2.9 


9.3.12.2.9 


9.2.12.2.7 

9.2.12.2.9 


9.2.12.2.9 


9. S. 11.2.19 


9.2.12.2.11 

9.3.12.2.12 


9.2.12.2.12 


Verify oa CRT. D6KY display 


VERB 21 NOUN 01 
R1 -27777 
R2 - 02727 


On K-149. anlar the foUowiBg sequence: 


NOUN 19 
37742 


00000 

00000 


ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR (oaoe) 


OG -290* TORQUE 


Ob K-149 eater the loUowti* sequence: 

VERB 42 ENTR 

VERB 22 ENTR 


Monitor analog recorder. Whea the OG Torque Motor Currnt eftcaal 
(GG 2170) drops to s quiescent level (approximately 12 minutes) atop, 
the recorders. 

Ob K-149 eater the following sequeaoe: 

VERB 40 NOUN 20 ENTER Welt 19 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 


Ob the CRT. rarity CDU X, CDU Y, CDU Z ladiomte 400000 ^OiUMt. 

* After 10 seooods has ela pse d slace Step 9.3.12.2.10. eater the following 
sequence Into K-149: 

VERB 21 NOUN 01 ENTR 
02727 ENTR 

40000 ENTR 

Verify ob CRT. D6KY display: 

VERB 21 NOUN 01 
Rl - 40000 
R3 - 02727 
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0.3.12.2.14 

On K-140 enter the following sequence: 


NOUN IS ENTR 

40034 ENTR ENTR 

00000 * ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

0.2.12.2.10 

OG +300* TORQUE 

0.3.12.2.10 

On K-148 enter the following sequence: 


VERB 42 ENTR 

VERB 33 ENTR 

0.3.12.2.17 

Monitor analog reoorder. When the OG Torque Motor Current signal 
(GG 2170) drops to a quiescent level (approximately 12 minutes) stop 
the recorders* 

0.3.12.3 

Middle Gtmhal Friction Test. * 

0.3.12.3.1 

On K-14S enter the following sequence: 


VERB 40 NOUN 20 ENTR Welt 10 eeeonde 


VERB 41 NOUN 20 ENTR 



400000 

ENTR 


400000 

ENTR 


400750 

ENTR 

0.3.12.3.2 

On the CRT, verify CDU X - 400000400200. CDtl T • 1 000004—150. and 
CDU Z * 400750400200. 

0.3.12.3.3 

Set up analog reoorder to monitor the following: 


Mean. No. 

Sicnal Name 


a. GG 2130 

MG Servo Error Total 


h. GG 2137 

MG Servo Error In Phase 


C. GG 2140 

MG Torque Motor Current 


d. GG 2143 

MG IX Resolver Cosine 


S. GG 2250 

MG CDU Fine Error 


f. GG 2142 

MG IX Resolver Stas 


g. GG 2251 

MG CDU Coarse Error 

0.3.12.3.4 

After 10 seconds have elapsed since Step 0.3.12.3.1, enter the following 


sequence into K- 

140: 


VERB 21 NOUN 01 ENTR 


02737 

ENTR 


00000 

ENTR . 
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1.3.12.3.6 Verify on CRT, DSKY display: 

. Verb 21 noun 01 

Rl ■ 00006 
R3 * 02737 

6.3.12.3.6 On K-148 enter the following sequence: 

NOUN 15 ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

14000 ENTR ENTR 

00000 ENTR (once) 

6.3.12.3.7 MG -135* TORQUE 

6.3.12.3.6 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.3.6 Monitor analog recorder. When MG Torque Motor Current (GG 2140) 

drope to a quiescent level (approximately 6 minutes), stop the recorders. 

6.3.12.3.16 On K-146 enter the following sequence: 

VERB 40 NOUN 20 ENTR Walt 10 seconds 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

-06750 ENTR 

6.3.12.3.11 On the CRT, verify CDU X - +00000*00200, CDU Y - +00066*06166, and 
CDU Z - -00760*00200. 

6.3.12.3.12 . After 10 secon ds has elapsed since Step 6.3.12.3.10, eater the fallsilng 

sequence Into K-146: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

00000 ENTR 

6.3.12.3.13 On the CRT, verify DSKY display: 

VERB 21 NOUN 01 
Rl .00000 
R3 - 02737 
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1.3.13.3.14 


On K-148 enter tee fallowing 


1.3.13.3. II 
1.3.13.3.11 


NOUN 11 
00000 
00000 
00000 


ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR (once) 


ICO +135* TORQUE 
Ob K-141 eater tee following 


VERB 43 
VERB 33 


ENTR 

ENTR 


1.3.13.3.17 Monitor analog xeeorder. When tee MG Torque Motor Current eignal 

(GO 2140) drope to e quiescent level (approximately 9 minutes) etop tee 
reeordere. 

1.3.13.3.11 Ob K-140 eater tee following sequence: 

VERB 41 NOUN 30 ENTR 
ENTR 
ENTR 

400009 ENTR 

Wait 15 eeooada 
VERB 39 ENTR 

1.3.13.4 Teat Analysis. 

9.3.13.4.1 Remove the strip charts from analog recorders. 

9.3.13.4.3 Examine each trace carefolly to detoot any sharp discontinuities of the 

traces. Disregard all transients lees than 0.3 aeooad 0 nun) on any 
Torque Motor Current signal. 

9.3.13.4.3 Each Torque Motor Current signal on (GG 3140. GG 2170. GG 3110) shall 
not exceed (0.125) amp. Sensitivity on recorder is 30 ma/divisioa for 
GG 3110, GG 3140, and 39 ma/divieioo for GG 3170. 

9.3.13.4.4 Each CDU Pine Error (GG 3330, GG 3310, GO 3350) shall not exceed 
0.070 volte steady state. Disregard transients. 

9.3.13.4.6 Each CDU Coarse Error (GG 2321, GG 2281, GG2251) shall not ea c oee d 

0.990 volts. 



Addition 13: 

6.3.15 

6.3.15.1 

6.3.15.3 

6.3.15.3 

6.3.15.4 

6.3.15.5 

6.3.15.6 

6.3.15.7 

6.3.15.8 

6.3.15.6 

6.3.15.10 

6.3.15.11 


APOLLO GIN Specification 
-160- ND1002343 REV G 


Replace Paragraph 6.3.16 with the following when DANCE ropea are 
installed in the 8/C. 

APT Functional Accuracy Teet 

NOTE: Use of a Dioptometer is required when sighting through AOT. 

The included angles between target LOS shall be known to *10 
arc-seconds. The elevation of each target 1X36 shall be known 
to *15 arc-seconds. 

Place the AOT in F detent position. 

While viewing through the AOT instruct target F operator to translate 
(vertically and laterally) and rotate (in asimuth and elevation) target F 
until the center of the target reticle appears in the center of the AOT 
reticle. 

Level the Theodolite base while assuring that the center of the target 
reticle remains in the center of the AOT reticle. 

When it has been assured that the Theodolite is level and the target reticle 
appears in the oenter of the AOT reticle, aero the F Theodolite asimuth 
dial. 

Place the AOT in the L detent position. 

While viewing through AOT Instruct the target L operator to translate 
(vertically and laterally) and rotate (in asimuth and elevation) target L 
until the target reticle appears in the lower right quadrant of the AOT 
field of view. 

Level the Theodolite base while assuring that the target reticle remains 
visible in the lower right quadrant of the AOT field of view. 

When it has been assured that the Theodolite is level and the target reticle 
is visible, aero the L Theodolite asimuth dial. 

Place the AOT in the R detent position. 

While viewing through the AOT Instruct the R operator to translate (vertically 
and laterally) and rotate (in asimuth and elevation) target R until the 
target reticle appears in the lower left quadrant of the AOT field of view. 

Level the Theodolite base while assuring that the target reticle remains 
visible in the lower left quadrant of the AOT Geld of view. 


6.3.16.13 


When it has been assured that the Theodolite is level and the target reticle 
is visible, sero the R Theodolite asimuth dial. 
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5. S. 15. IS Verify that target Theodolite L, F and R bases are level. Place the 

AOT in each detent position from left to right and verify that each target 
reticle la still visible and In the proper field of view. If adjustments are 
required insure that the azimuth dial is rezeroed. Repeat this target 
scanning process until the AOT operator is satisfied with target placement. 

6. 3.15.14 AOT Measurement of (L-F) 

5.3.15.15 Set AOT In L detent position. 

5.3.16.16 Rotate the AOT control knob clockwise until the center of the target reticle 
is superimposed between the double Y reticle. Read and record as LY • 
XXX. XX. 

6.3.15. IT Rotate the AOT ooutrol knob until the center of the target reticle Is super¬ 

imposed between the double SPIRAL lines of AOT reticle. Record AOT 
dial indication as US - XXX. XX. 

6.3.16.18 Record target L Theodolite elevation angle from horizontal as 01. 

6.3.15.13 Set AOT in F detent position. 

6.3.15.30 Rotate AOT control knob clockwise until the center of the target reticle is 

superimposed between the double Y reticle. Record AOT dial Indication 
as FY - XXX. XX. 

6.3.15.21 Rotate the AOT oontrol knob until the center of the target reticle is super¬ 
imposed between the double 8 reticle lines. Record AOT dial Indication as 
FS » XXX. XX. 

6.3.15.22 Record target F Theodolite elevation angle from horizontal as 0g. 

6.3.15.23 AOT Measurement of Xj (L - R). 

6.3.16.24 Set AOT In R detent position. 

6.3.15.25 . Rotate AOT control knob clockwise until the center of the target reticle 

Is superimposed between the double Y reticle. Record AOT dial Indication 
as RY - XXX. XX. • 

6.3.16.26 Rotate AOT control knob until the oenter of the target reticle is super¬ 
imposed between the double SPIRAL reticle lines. Record AOT dial indi¬ 
cation as RS « XXX. XX. 

6.3.15.27 Record target R Theodolite elevation angle tr on horizontal 0g. 

6.3.15.28 Theodolite measurement of x\ and X^. 
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i. 3. IS. 28.1 


8.3. IS. 28.2 


8.3. IS. 28.3 


8 . 3. IS. 23 


8.3. IS. 30 


Collimate Theodolite L and F. Read azimuth angle indicated by L 
Theodolite. Subtract angle from 380.00 deg and record ae . Read 
and record the azimuth eagle indicated by F Theodolite aa^g* 

Collimate TheodoliteL and R. Read azimuth angle indicated by R Theo¬ 
dolite and record ae*\g. Read and record the azimuth angle inchoated by 
L Theodolite. Subtract angle from 380.00 deg and record 

Cjdculate the valuee of the included engine be twe en target L and F an 
aad targete L and R ae Xg . 

X^-eoa* 1 {ela ^ein ♦ coe ^coe * 2 ooe QdO - 

Xg- ooe” 1 {ein 8 1 ein ♦ ooe 0 1 ooe 0, ooaQsO - (<j ^ijj^ 

Perform the following calculadoae: 

CT - m r L,_ 

L u 
<r.. aw♦*r-»r 

u - 

g»- 

12 

where: 

0 L - L8 and 0 L - LY 
8 r - F8 and - FT 
Or - R8 and * R - RY 

Obtain the AOT Detent Calibratioa Data and record an follower 

E l - L Elevation Calibratioa Data 
E f - F Elevation Calibratioa Data 
Er - R Elevation Calibration Data 
L Azimuth Calibratioa Data 
Dg * F Azimuth Calibratioa Data 
Dr- R Azimuth Calibration Data 
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6.3.15.31 . Perform the following calculations to determine the Left detent target 

vector in the Nav Base Coordinate System: 

con E_ sin d oos 0 - D.) ♦ sin E. cos d 

L L L L L L 

-sin E sin d sin D. cos 0 - D T ) ♦ sin <T oos D. sin 0 -D. )+coe E oos ^ sin D_ 
L L L L L L L L L L L L 

- sin E. sind 1 oos D. oos 0_-D_) - sind. sinD. sin(0 -D_) ♦ cos E. coed" oos D. 
JL L JU L L , ia id Id Id Lt It Li 

NB - 

5.3.15. S3 Perform Iks following calculations to determine the Forward detent target 

vector in the Nav Base Coordinate System: 


Icon E f sind, oos (^-Dy) ♦ sin E F oosdy 


®XL 


®YL 


g 


_ZL 



8 xf 

c 

®YF 

v - 

®ZF 

1 

NB 

3.3.15.33 

S XR 


S YR 

m 

S ZR 


- - 

uv 


Perform the following calculations to determine the Right Detent target 
vector in the Nav Base Coordinate System: 


^R R' 


E- cos^l 
R R 


•sin E R sind^ sin D R oos (0 R -D R ) ♦ sin^ cos D R sin (l R -D R ) ♦ oos E R ooed sin D R 
-sin E r sin^ oos D R cos (0 R -D R ) - ein^ D R ele <^-8^ ♦ c<* E R oosd^ oos D R 


3.3.15.34 


. Calculate AOT measurement of X* as follows: 


-1 ^XL **XF + ^YL ^YF + **ZL S ZF 


1 a ' 2 . ;. . . g 

)fixL + ®YL * ®2L \J 8 XF * ^YF * ®ZF 

Verify Xj-X’ao. 03 < 


3.3.15.35 


Calculate AOT measurement of X^as follows: 

v » _ ^-1 ^XL ^XR + ^YL ^YR + S ZL S ZR _ 

* /8 xl‘ + \l‘ + s Z l V 8 x*‘ + 8 vr‘ + S Z*‘ 


Verify Xj - X^ *0. 03 degrees. 
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ADDENDUM IV 


LM 4 aad labeeqnont Spacecraft 


Us 

Addition t: 


4.1.4.* 


Paragraph 4.1.1.1.4, delete laet i 

D e let e Parafrapli 4.1.4.1. . 

Deplace Paragraph 4.1.4.1 with the following: 

When l hoar tea elapeed from the time of DtU OPERATE 
monitor PIPA TEMP <OG 1100). Moaitor ate record 
ooery > mlantoo for 10 mlaMtaa. Verify that eac 

a a te rag e ralaa bp mare than 0.1 deg. F, 


Power tara-oa. 



4.S.4.4. 
Paragraph i.t,T.14. 
Paragraph 4.S.tl.I.4.fc. 
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EA 
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w T ffo yrrA ,, . H | 

<'</'H7-C2T+ / ’ ‘ **" 

hasa/k3c 


Lrf 


ac 




























APOLLO G4N Specification 
ND1002349 REV H 


-13- 



Teet Title 

9.9.1 

Standby Power In Tent 

9.9.3 

Alerme end Interropte Teet 

9.3.9 

IMU Operate Power On Teet 

9.3.4 

Temperature Control Verification 

9.9.5 

PGNCS Power Supply Teet 

9.3.9 

09N Operational Teet 

9.3.T 

PGNC8 Operational Teat 

9.3.9 

DUG Scale Factor Teet 

9.9.9 

IMU Performance Teet 

9.3.10 

LGC Voltage Margin Teet 

9.9.11 

LOG Clock Frequency Toot 

9.9.13 

Glmbal Friction Teet 

9.9.13 

Stabilisation Loop Roeponee Teet 

9.9.14 

Q and N Fine Alignment Teet 

9.3.15 

AOT Functional Performance ^eet 

9.9.19 

Flight Rope Fined Memory Bank Sum Check 

9.3.1T 

LGC Clock Alignment Teet 


GftN TESTS 


FIGURE 1 

S. 1HETAILED REQUIREMENTS 

9.1 Initial Teet Couditlone 

9.1.1 The HCU shall be eupplled with boater power on a oontianoue baele. The portable 
temperature controller (Model No. 410-31059) ehell be oonnected it ell times although 
heater power may bo supplied from the +89 VDC IMU STANDBY boo end monitored 
through ACE. 

9.1.3 Tbe IMU shall newer be wttbont beeter power longer thee 15 mlnides. 

9.3 Operettoeel Roqalromonts 
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8.3.5.4 
6.3.5.8 
••3.8.8 
6.3.6.T 
•.3.5.8 
8.3.6.3 

8.3.5.10 

8.3.6.11 

8.3.6.13 

8.3.5.13 

8.3.6.14 

8.3.5.15 
8.3.5.18 

8.3.5.17 

8.3.6.18 

8.3.8.18 


The LGC Temperature (GG 4300) ahall be between 4-45 and 4130 DEG. F. 

The 428 VDC IMU OPERATE BUS (GG 1500) ahall be between 34.5 and 33.5 VDC. 

The 428 VDC IMU STANDBY BUS (GG 1510) ahall be between33.5 and 33.5 VDC. 

The 428 VDC LGC OPERATE BUS (GG 1520) shall he between 34.5 and 33.5 VDC. 

The 4120 VDC PIPA Supply (GG 1040) ahall be between 114 and 128 VDC. 

The ">28 VDC Supply (GG 1100) ahall be between -21.6 and -33.5 VDC. 

The 44 VDC CDU Supply (GG 1070) ahall be be t w e en 3.8 and 4.2 VDC. 

The IMU 28W800 CPS 1 pet Supply (GG 1201) shall be between 27.44 and 
28.58 VRM8. * 


The IMU 28V 800 CPS 6 pet 80 PH Supply (GG 1202) ahall be between 28.8 and . 
28.4 VRMS. 

The IMU 28V 800 CPS 5 pet 0 PH Supply (GG 1203) shall be between 25.9 and 
30.1 VRMS. 

The 3.2 KC 28V Supply (GG 1331) shall be between 28.04 and 29.18 VRMS. 


Tbs 2.6 VDC T/M Bias (GG 1110) shall be b e t we e n 2.44 andT3.8V VDC. 

The 414 VDC LGC Supply (GG 1020) shall be between 13.8 and 14.4 VDC, 

The 44 VDC LGC Supply (GG 1030) shall be between 3.8 and 4.2 VDC. 

Tbs phase difference between the 3.2 KC supply and LGC sync shall be 
0*10* (NG 1338). 

BMbrd AsafffaiWarele Of the following signals displayed on the CRT. 


NG 1021 


' • m 01 N<ttn© 1103 L r 
W* NG 1071 

u 4ru > T DSKfclBOfc l 
NG 1511 
NG 1521 


KB- Signal Requirement 

14 VDC LGC Noise RMS <0.1 VRMS 

,\i 4 VDC LGC Noise RMS *9.8 VRMS 

4 VDC CDU Noise RMS *8.1 VRMS 

1 1 28iVD6IMU Operate Nbiae EMSy. <1.0 VRMS 
28 VDC IMU Standby Noise RMS <1.0 VRMS 
28 VDC LGC Operate Noise RMS <2.0 VRMS 


U 



6.3.12.3.14 


6.3.12.3.15 

6.3.12.3.16 

6.3.12.3.17 

6.3.12.3.18 


6.3.12.4 

6.3.12.4.1 

6.3.12.4.2 

6.3.12.4.3 

6.3.12.4.4 

6.3.12.4.5 
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On K-148 enter the following sequence* 

NOUN 15 ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

63777 ENTR ENTR 

77777 ENTR (once) 

MQ +135* TORQUE 

On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

Monitor analog recorder. When the MG Torque Motor Current signal 
(GG 2140) drops to a quiescent level (approximately 6 minutes) stop the 
recorders. 

On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
460000 ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seconds 
VERB 36 ENTR 

Test Analysis. 

Remove the strip charts from analog recorders. 

Examine each trace carefully to detect any sharp discontinuities of the 
traces. Disregard all transients less than 0.5 second (5 mm) on any 
Torque Motor Current signal. 

Each Torque Motor Current signal on (GG 2140, GG 2170, GG 2110) shall 
not exceed (0.125) amp. Sensitivity on recorder is 20 ma/division for 
GG 2110, GG 2140, and 36 ma/division for GG 2170. 

Each CDU Fine Error (GG 2220, GG 2280, GG 2250) shall not exceed 
0.070 volts steady state. Disregard transients. 

Each CDU Coarse Error (GG 2221, GG 2281, GG 2251) shall not exceed 
0.680 volts. 




-iiT- 
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Replace Tables 4 and i wltfcr the folloirliy whea DANCK ropes i 
totalled is Ibe 8/Ci 


!7\' * t 


-• . t *'* 1 


t- 4 
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TABLE 8 



PERFORM 

POSITIONS 

PARAMETERS TO BE REQUALIFIED 

NBDY 

1 and 12 

NBDY 

NBDZ 

2 and IS 

* NBDZ 

NBDX 

S and 11 

NBDX 

ADS RAY 

1, 4 A12 

AD6RAY, NBDY 

ADSRAZ 

2, 9 * IS 

ADSRAZ, NBDZ 

ADS RAX 

S, 7 * 11 

AD6RAX, NBDX 

ADIAY 

1 thru S, 

10, 11 
and 12 

NBDY, NBDX, ADIAX, ADS RAX, 
ADIAY 

AD1AZ 

2 thru 4 
and 13 

NBDZ, NBDX, ADIAZ 

AD1AX 

1 thru S 
and 11 

NBDX, ADIAX, NBDY 

X PIPA Biaa or 8. F. 

2 and 12 

X PIPA BIAS, X PIPA S. r. 

Y PIPA Biaa or 8. F. 

6 and 6 

Y PIPA BIAS, Y PIPA 8. F. 


Z PIP A Biaa or 8. F, 


4 and 11 


Z PIPA BIAS, Z PIPA S. F. 
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4. QUAUTY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the CDU shall consist of Recertification Testing or Minimum 
Retests, but not both. Additional testing may be specified by the ARRO. 


4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the CDU shall 
be subjected to complete testing in accordance with Section 4 of Specification P82007222 


except that the tests in 4.3.2 and 4.3. 24 shall not be performed unless a tray is replaced, or if a 
module is replaced, the requirements of 4.3.3 shall apply in addition to the requirements of this paragraph. 


4.3 MINIMUM RETEST. The CDU shall be subjected to the following applicable test(s) only 
when Minimum Retest is specified by the ARRO. Figure 1 may be used as a reference to 
locate the specified modules. 


4.3.1 "8" or "X" Trays. If either the "B” or "X M trays were repaired or replaced, all tests 
specified in Specification PS2007222 shall be performed or retest shall be as specified by the 
ARRO. 


4.3.2 Tray Separation. In the event of trny separation only, all tests for the IMU axes in 
Specification PS2007222 shall be performed with the exceptions and conditions specified in 
Table I of this specification. 

4.3.3 Modile Replacement. Following module replacement, the applicable tests in accord¬ 
ance with Table n shall be performed in addition to the tests specified in 4.3.2, 4.3.3. i, and 
4.3.3.2. Five modules may be replaced without CDU thermal testing. Any one 

CDU axis with two or more modules replaced, any two of which interface, requires that axis 
to be retested in accordance with paragraph 4.3.24 of Specification P62007222. Interfacing 
modules are defined in Table m. If module (Drawing No. *s) 2007236, 2007238 or 2007243 are 
replaced, paragraph 4.3.24 of PS2007222 shall be rerun for the CDU Axis of replacement. 

4.3.3.1 Replaced Module Thermal Testing. Analog modules replaced shall be thermally 
tested on a module basis prior to installation in the CDU, except modules 2007236,2007238 or 
2007243. 

a. The modules shall be placed in a thermally controlled chamber, while energized, 
at ambient air temperatures of 50* ±5*F and 130* ±5*F for an hour at each 
temperature. 

b. The electrical tests for the modules shall be performed in accordance with Table IV 
at each temperature specified in a. 

4.3.3.2 Replaced Module Vibration Testing. Digital modules replaced shall be subjected to 
module level vibration prior to Installation in the CDU, if the modules have not been subjected 
to vibration. 

*• Th® modules, while energized, shall be subjected to a vibration sweep from 10 
to 2000 cps at a rate of 4 octaves per minute. The magnitude of the vibration 
shall be 6g rms limited to a 0.4 inch pp constant displacement from 10 cps to 
the crossover frequency. 
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TABLE 1 

TRAY SEPARATION 


TEST PARAGRAPH 

OF PS2007222 


EXCEPTIONS AND TEST CONDITIONS 


4.2.1.1.1 

4.2.1.3 

4.2.1.5.1 
4.3.2 
4.3.4 


4.3.15 


4.3.21 


4.3.22 

4.3.23 


Not required 


3.2.1 and 3.2. 

2.1 only 

28±1 vdc DC Supply voltage only applied 

Not required 


Uae only the following reaolver angles specified in 1 

Table m 


IX 

16X 

0* 

0* 

5.6* 

90* 

168 . r 

180* 

331.8* 

270* 

Use only the NULL, 2 7 , 2 7 .2 8 EC*L Counter conditions 
specified in Table H 

Use only the 1XRS and 16XRS/64XR8 resolver inputs In 

Table XI 


1XR8 

16XRS/64XRS 

0* 

0* 

5.6* 

90* 

11.25* 

180* 

16.8* 

270* 

22.5* 

360* 

90* 

0* 

270* 

0* 

Not required 



Not required 


4.3.24 


Not required 
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TABLE R 
TEST SELECTION 


REPLACED MODULE 

APPLICABLE TEST PARAGRAPH 

OF PS2007222 

2007139 

ERROR ANGLE COUNTER 6 LOGIC 

4.S.4, 4.9.5, 4.3.7, 4.3.8, 4.3.12, 4.3.13,* 
4.3.15, 4.3.16, 4.3.18, 4.3.20 and 4.3. ll 

2007140 

READ COUNTER 

4.3.4, 4,3.5, 4.3.7, 4.3.8, 4.3.12, 4.3.13,* 
4.3.16, 4.3.18, and 4.3.21 

2007141 ** 

DIGITAL MODE 

4.3.4, 4.3.5, 4.3.8, 4.3.7, 4.3.8, 4.3.18, 4.3.13* 
and 4. 3.18 

2007142 ** 

POWER SUPPLY 

4.3.6 and 4.3.4(modlfied an indicated in Table I 
of this specification) 

2007236 

COARSE SYSTEM 

4.3.4, 4.3.10, 4.3.11.3, 4.3.11.4.4.3.12,4.3.14.% 
4.3.18, 4.3.19, 4.3.21, 4.3.23,4.3.17.4 and 4.3.24 

2007237 

D/A CONVERTER 

4.3.13, 4.3.15, 4.3.16, 4.3.17 and 4.3.20 

2007238 

MSA & QUAD REJECT. 

4.3.4, 4.3.9, 4.3.11.1, 4.2.11.2, 4.3.14.1, 
4.3.17.1, 4.3.21, 4.3.23 and 4.3.24 

2007243 

QUADRANT SELECT 

4.3.4, 4.3.9. 4.3.11.1, 4.3.11.2, 4.3.14.1, 

4.3.21, 4.3.23 and 4.3.24 

2007254** 

MODE MODULE 

4.3.5, 4.3.6, 4.3.8, 4.3.14, 4.3.16, 4.3.20 

4.3.13 and 4.3.15 

2007263** 

INTERROGATE 

4.3.4, 4.3.13, 4.3.18.1, 4.3.14.3 and 4.3.23 

* Amplitude and width only 
** To be run on all 5 CDU Axes 
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4. QUAUTY ASSURANCE PROVISIONS 


4.1 GENERAL. Testing of the CDU shall consist of Recertification Testing or Minimum 
Retests, but not both. Additional testing may be specified by the ARRO. 


4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the CDU shall 
be subjected to complete testing in accordance with Section 4 of Specification P62007222 

t be Performed unless a tray is replaced, or if a . 
apply in addition to the requirements of this paragraph. 


except tliat the tests in 4.3.2 and 4.3.24 
module is replaced, the requirements of 4.3.3 si 


4.3 MINIMUM RETEST. Hie CDU shall be subjected to the following applicable test<8) only 
when Minimum Retest is specified by the ARRO. Figure 1 may be used as a reference to 
locate the specified modules. 


4.3.1 "8" or "X" Trays. If either the "8" or ,, X M trays were repaired or replaced, all tests 
specified in Specification PS2007222 shall be performed or retest shall be as specified by the 


4.3.2 Tray Separation. In the event of tray separation only, all tests for the IMU axes in 
Specification P82007222 shall be performed with the exceptions and Conditions specified in 
Table I of this specification. 

4.3.3 Module Replacement. Following module replacement, die applicable tests in accordance 
with Table n shall be performed, on the axis of module replacement only, in addition to the tests 
specified in 4.3.2, 4.3.3.1, and 4.3.3.2. Five modules may be replaced without CDU thermal testing. 
Any one CDU axis with two or more modules replaced, any two of which Interface, requires that axis 
to be retested in accordance with paragraph 4.3.24 of Specification PS2007222. Interface modules 
are defined in Tahle m. If module (Drawing No. f s) 2007236, 2007238 or 2007243 are replaced, 
paragraph 4.3.24 of PS2007222 shall be retun for the CDU Axis of replacement. 

4.3.3.1 Replaced Module Thermal Testing. Analog modules replaced shall be thermally 

tested on a module basis prior to Installation in the CDU, except modules 2007236,2007238 or 
2007243. 

a. The modules shall be placed in a thermally controlled chamber, while energised, 
at ambient air temperatures of 60* ±5*F and 130* ±5*F for an hour at each 
temperature. 

b. Hie electrical tests for the modules shall be performed in accordance with Table IV 
at each temperature specified in a. 

4.3.3.2 Replaced Module Vibration Testing. Digital modules replaced shall be subjected to 
module level vibration prior to installation in the CDU, if the modules have not been subjected 
to vibration. 

a. Hie modules, while energised, shall be subjected to a vibration sweep from 10 
to 2000 cps at a rate of 4 octaves per minute. The magnitude of the vibration 
shall be 6g rms limited to a 0.4 inch pp constant displacement from 10 cps to 
the crossover frequency. 


4 



APOLLO G&N Specification 
ND 1002350 REV £ 


TABLE I 

TRAY SEPARATION 


TEST PARAGRAPH 
OF PS2007222 


EXCEPTIONS AND TEST CONDITIONS 


4 . 2 . 1 . 1.1 

4.2.1.3 

4.2.1.5.1 
4.3.2 
4.3.4 


4.3.15 


4.3.21 


4.3.22 

4.3.23 


Not required 


3.2.1 and 3.2.2.1only 

28±1 vdc DC Supply voltage only applied 

Not required 

• 

Use only the following resolver angles specified in 

Table m 


IX 

18X 

0* 

o* 

5.8* 

90* 

168. r 

180* 

331.8* 

270* 

Use only the NULL, 2 7 , 2 7 .2 8 EC&L Counter conditions 
specified In Table II 

Use only the 1XRS and 16XRS/64XRS resolver inputs In 

Table IX. 


1XR8 

1GXRS/64XRS 

0* 

0* 

5.8* 

90* 

11.25* 

180* 

18.8* 

270* 

22.5* 

360* 

90* 

0* 

270* 

0* 


Not required 
Not required 


4.3.24 


Not required 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the CDU shall consist of Recertification Testis or Minimum 
Retests, but not both. Additional testing may be specified by the ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, file CDU shall 
be subjected to complete testing in accordance with Section 4 of Specification PS2007222 except 
that the tests in 4.3.2 and 4.3.24 shall not be performed unless a tray is replaced, or if a 
module is replaced, the requirements of 4.3.3 shall apply in addition to the requirements of ^ 
this paragraph. 

4.3 MINIMUM RETEST. The CDU shall be subjected to the following applicable test(s) only 

when Minimum Retest is specified by the ARRO. Figure 1 may be used as a reference to locate 
the specified modules. 4 


4.3.1 "S" or "X" Trays. If either the "S" or "X" trays were repaired or replaced, all tests 
specified in Specification PS2007222 shall be performed or retest shall be as specified by the 
ARRO. 

4.3.2 Tray Separation. In the event of tray separation,Paragraphs 3.2.1, 3.2.2.1, 4.3.4, 

4.3.6, 4.3.14, 4.3.18, 4.3.19 and 4.3.20 of Specification PS2007222 shall be accomplished. 
The tests of Section 4 stated above are to be run only at 28.0*1.0 vdc per Paragraph 4.2.1.5. a 
of Specification PS2007222. In addition, the CA tests of Appendix I of this specification shall 
be performed. 

4.3.3 Module Replacement. Following module replacement, the applicable tests in accordance 
with Table I shall be performed, on the axis of module replacement only, in addition to the tests 
specified in 4.3.2, 4.3.3.1, and 4.3.3.2. Five modules may be replaced without CDU thermal 
testing. Any one CDU axis with two or more modules replaced, any two of which interface, 
requires that axis to be retested in accordance with paragraph 4.3.24 of Specification PS2007222. 
Interfacing modules are defined in Table n. If module (Drawing Nb. »s) 2007236, 2007238 or 
2007243 are replaced, paragraph 4.3.24 of PS2007222 shall be rerun for the CDU Axis of 
replacement. 

4.3.3.1 Replaced Module Thermal Testing. Analog modules replaced shall be thermally tested 
on a module basis prior to installation in the CDU, except modules 2007236, 2007238 or 2007243. 

a. The modules shall be placed in a thermally controlled chamber, while energized, 
at ambient air temperatures of SO* * 5*F and 130* * 5*F for an hour at each 
temperature. 

b. The electrical tests for file modules shall be performed in accordance with Table 
m at each temperature specified in a. 


4.3.3.2 Replaced Module Vibration Testing. Digital modules replaced shall be subjected to 
module level vibration prior to installation in the CDU, if the modules have not been subjected 
to vibration. 


4 
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•• Hie modules, while energized, shall be subjected to a vibration sweep from 10 to 
2000 cps at a rate of 4 octaves per minute. The magnitude of the vibration shall be 
0g rms limited to a 0.4 inch pp constant displacement from 10 cps to the crossover 
frequency. 

b. * The electrical tests for the modules during vibration shall be performed in accordance 
with the Test Procedures for the modules specified in Table in. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None. 
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TABLE I 

TEST SELECTION 


REPLACED MODULE 

APPLICABLE TEST PARAGRAPH 

OF PS2907222 

2007139 

ERROR ANGLE COUNTER ft LOGIC 

4.3.4, 4.3.5, 4.3.7, 4.3.8, 4.3.12, 4.3.13,* 
4.3.15, 4.3.16, 4.3.18, 4.3.29 and 4.3.11 

2007140 

READ COUNTER 

4.8.4, 4.8.5, 4.8.7, 4.8.8, 4.8.12, 4.8.18,* 
4.3.16, 4.8.16, and4.8.21 

2007141 ** 

DIGITAL MODE 

4.3.4, 4.3.5, 4.3.6, 4.3.7, 4.3.8, 4.3.16, 4.3.13* 
and 4.3.18 

2007142 ** 

POWER SUPPLY 

4.3.6 Mid 4.3.4(modified as indicated in Table I . i 
of this specification) .. , .car;, r 

2007236 

COARSE SYSTEM 

4.3.4, 4.3.10, 4.3.11.3, 4.3.11.4.4.3.12.4.3.14.* 
4.3.18, 4.3.19, 4.3.21, 4.3.23,4.3.17.4 and 4.3.24 

2007237 

D/A CONVERTER 

4.3.13, 4.3.15, 4.3.16, 4.3.17 and 4.3.20 

2007238 

MSA ft QUAD REJECT. 

4.3.4, 4.3.9, 4.3.11.1, 4.3.11.2, 4.3.14.1, 
4.3.17.1, 4.3.21, 4.3.22 and 4.3.24 

2007243 

QUADRANT SELECT 

4.3.4, 4.3.9, 4.3.11.1, 4.3.11.2, 4.3.14.1, 

4.3.21 t 4.2.23 and 4.3.24 

2007254** 

MODE MODULE 

4.3.5, 4.3.6, 4.3.8, 4.3.14, 4.3.16, 4.3.20 

4.3.13 and 4.3.15 

2007263** 

INTERROGATE 

4.3.4, 4.3.13, 4.3.18.1, 4.3.14.3 and 4.3.23 

* Amplitude and width only 
** To be run on all 5 CDU Axes 
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TABLE I 

TEST SELECTION 


REPLACED MODULE 

APPLICABLE TEST PARAGRAPH 

OF PS2907222 

2007139 

ERROR ANGLE COUNTER ft LOGIC 

4.3.4, 4.3.5, 4.3.7, 4.3.8, 4.3.12, 4.3.13,* 
4.3.15, 4.3.16, 4.3.18, 4.3.20 and 4.3.11 

2007140 

READ COUNTER 

4.3.4, 4.3.5, 4.3.7, 4.3.8, 4.3.12, 4.3.13,* 
4.3.16, 4.3.18, and 4.3.21 

2007141 ** 

DIGITAL MODE 

4.3.4, 4.3.5, 4.3.5, 4.3.7, 4.3.8, 4.3.15, 4.3.13* 
and 4.3.18 

2007142 ** 

POWER SUPPLY 

4.3.6 tad 4.3. 4( o<?i’i**d ;if iMir-:-r i- Tv [v l .. 

of V s; ;;'tv.f.f.Vi) ^ ; .. ■ , 

2007236 

COARSE SYSTEM 

4.3.4, 4.3.10, 4.3.11.3, 4.3.11.4,4.8.12,4.3.14.4 
4.3.18, 4.3.19, 4.3.21, 4.3.23,4.3.17.4 and 4.3.24 

2007237 

D/A CONVERTER 

4.3.13, 4.3.15, 4.3.16, 4.3.17 and 4.3.20 

2007238 

MSA 6 QUAD REJECT. 

4.3.4, 4.3.8, 4.3.11.1, 4.3.11.2, 4.3.14.1, 
4.3.17.1, 4.3.21, 4.3.23 and 4.3.24 

2007243 

QUADRANT SELECT 

4.3.4, 4.3.9, 4.3.11.1, 4.3.11.2, 4.3.14.1, 

4.3.21, 4.3.28 and 4.3.24 

2007254** j 

MODE MODULE 

4.3.5, 4.3.6, 4.3.8, 4.3.14, 4.3.16, 4.3.20 

4.3.13 and 4.3.15 

2007263** 

INTERROGATE 

4.3.4, 4.3.13, 4.3.18.1, 4.3.14.3 and 4.3.23 

* Amplitude and width only 
** To be run on all 5 CDU Axes 
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4. QUALITY ASSURANCE PROVISIONS 


4.1 GENERAL. 

Retests, but not both, 
separation, Para. 4.2 


Testing of the CDU shall consist of Recertification Testing or Minimum 
Additional testing may be specified by the ARRO. In the event of tray 
. 2 of PS2007222 must Be accomplished prior to electrical testing. 


4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the CDU shall 
be subjected to complete testing in accordance with Section 4 of Specification PS2007222 except 
that die tests in 4.3.2 and 4.3.24 shall not be performed unless a tray is replaced, or if a 
module is replaced, the requirements of 4.3.3 shall apply in addition to the requirements of 
this paragraph. 


4.3 MINIMUM RETEST. The CDU shall be subjected to the Allowing applicable test(k) only 
when Minimum Retest is specified by die ARRO. Figure 1 may be used as a reference to locate 
the specified modules. 


4.3.1 "S” or "X" Trays. If either the "S" or "X" trays were repaired or replaced, all tests 
specified in Specification PS2007222 shall be performed or retest shall be as specified by the 
ARRO. 


4.3.2 Tray Separation. In the event of tray separation,Paragraphs 3.2.1, 3.2.2.1, 4.3.4, 

4.3.6, 4.3.14, 4.3.18, 4.3.19 and 4.3.20 of Specification PS2007222 shall be accomplished. 

The tests of Section 4 stated above are to be run only at 28.0*1.0 vdc per Paragraph 4.2.1.5. a 
of Specification PS2007222. When Para, 4.3.14.1 (PS2007222) Is run at a B* of 28.0 vdc the time 
for fall cease shall be <1.25 sec. In addition, the CA tests of Appendix I of this specification shall 
Be performed. ” 

4.3.3 Module Replacement. Following module replacement, die applicable tests in accordance 
with Table I shall be performed, on the axis of module replacement only, in addition to the tests 
specified in 4.3.2, 4.3.3.1, and 4.3.3.2. Five modules may be replaced without CDU thermal 
testing. Any one CDU axis with two or more modules replaced, any two of which interface, 
requires that axis to be retested in accordance with paragraph 4.3.24 of Specification PS2007222. 
Interfacing modules are defined in Table n. If module (Drawing NO. *s) 2007236, 2007238 or 
2007243 are replaced, paragraph 4.3.24 of PS2007222 shall be rerun for the CDU Axis of 
replacement. 

4.3.3.1 Replaced Module Thermal Testing. Analog modules replaced shall be thermally tested 
on a module basis prior to installation in the CDU, except modules 2007236, 2007238 or 2007243. 

a. The modules shall be placed in a thermally controlled chamber, while energized, 
at ambient air temperatures of 50* * 5*F and 130* * 5*F for an hour at each 
temperature. 

b. The electrical tests for the modules shall be performed in accordance with Table 
m at each temperature specified in a. 

4.3.3.2 Replaced Module Vibration Testing. Digital modules replaced shall be subjected to 
module level vibration prior to installation in the CDU if the modules have not been subjected 
to vibration. 
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TABLE I 
1ST SELECTION 


APPLICABLE TEST PARAGRAPH 
OF PS2907222 


4.3.4, 4.3.5. 4.3.7. 4.3.6, 4.3.12, 4.3.13,* 

4.3.15, 4.3.16, 4.3.18, 4.3. tO and 4.3.11 

4.3.4, 4.3.5, 4.3.7, 4.3.8, 4.3.12, 4.3.13,* 

4.3.16, 4.3.18, and4.3.21 

4.3.4, 4.3.5, 4.3.6, 4.3.7, 4.3.8, 4.3.16, 4.3.13* 
and 4.3 .18 

4.3.6 and 4.3.4( " = 


4.3.4, 4.3.10, 4.3.11.3, 4.3.11.4,4.3.12,4.3.14.^ 
4.3.18, 4.3.19, 4.3.21, 4.3.23,4.3.17.4 and 4.3.24 

4.3.13, 4.3.15, 4.3.16, 4.3.17 and 4.3.20 


4.3.4, 4.3.9, 4.3.11.1, 4.3.11.2, 4.3.14.1, 
4.3.17.1, 4.3.21, 4.3. S3 and 4.3.24 

4.3.4, 4.3.9, 4.3.11.1, 4.3.11.2, 4.3.14.1, 
4.3.21, 4.3.23 and 4.3.24 

4.3.5, 4.3.6, 4.3.8, 4.3.14, 4.3.16, 4.3.20 
4.3.13 and 4.3,15 

4.3.4, 4.3.13, 4.3.18.1, 4.3.14.3 and 4.3.23 


28 vdc. the t ime for fell cease shall be 1.25 sec max 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the CDU shall consist of Recertification Testing or Minimum 

Retests, but not both. Additional testing may be specified by the ARRO. In the event of tray 
separation. Para. 4.2.2 of PS2007222 must be accomplished prior to electrical testing. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by file ARRO, the CDU shall 
be subjected to complete testing in accordance with Section 4 of Specification PS2007222 except 
that the tests in 4.3.2 and 4.3.24 shall not be performed unless a tray is replaced, or if a 
module is replaced, the requirements of 4.3.3 of this specification shall apply In addition to the 
requirements of this paragraph. 

4.3 MINIMUM RETEST. The CDU shall be subjected to the fallowing applicable test(b) only 
when Minimum Retest is specified by the ARRO. Figure 1 may be used as a reference to locate 
the specified modules. 

4.3.1 or Trays. If either the "8” or "X" trays were repaired or replaced, all tests 
specified in Specification PS2007222 shall be performed or retest shall be as specified by the 
ARRO. 

4.3.2 Tray Separation. In the event of tray separation,Paragraphs 3.2.1. 3.2.2.1, 4.3.4, 

4.3.6. 4.3.14. 4.3.18. 4.3.19 and 4.3.20 of Specification PS2007222 shall be accomplished. 

The tests of Section 4 stated above are to be run only at 28.0*1.0 vdc per Paragraph 4.2.1.5.a 
of Specification P82007222. When Para. 4. 2.14.1 (P82007222) ts run at a ef 28.0 vrfc the time 

for fail cease shall he <1.28 sec. In addition, the CA tests of Appendix I of this specification shall 
be performed. 

4.3.3 Module Replacement. Following module replacement, the applicable tests In accordance 
with Table I shall be performed, on the axis of module replacement only, in addition to the tests 
specified in 4.3.2, 4.3.3.1, and 4.3.3.2. Five modules may be replaced without CDU thermal 
testing. Aqy one CDU axis with two or more modules replaced, any two of which interface, 
requires that axis la be retested in accordance with paragraph 4.3.24 of Specification PS2007222. 
Interfacing modules are defined in Table Q. If module (Drawing No. 's) 2007236. 2007238 or 
2007243 are replaced, paragraph 4.3.24 of PS2007222 shall be rerun for the CDU Axis of 
replacement. 

4.3.3.1 Replaced Module Thermal Testing. Analog modules replaced shall be thermally tested 
on a module basis prior to installation in the CDU, except modules 2007236, 2007238 or 2007243. 

a. The modules shall be placed In a thermally controlled chamber, while energized, 
at ambient air temperatures of 60* * 5*F and 130* * 5*F for an hour at each 
temperature. • 

b. The electrical tests for file modules shall be performed in accordance with Table 
m at each temperature specified in a. 

4.3.3.2 Replaced Module Vibration Testing. Digital modules replaced shall be subjected to 
module level vibration prior to installation in the CDU, If the modules have not been subjected 
to vibration. 
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4. QUAUTY ASSURANCE PROVISIONS 

4.1 GENERAL, Testing of tiie CDU shell oonslsfc of Recertification Testing or M inimum 
Retests, but not both. Additional testing may be specified by the ARRO. In the ere at of tray ’ 
separation, Para. 4.1.1 of PS2007222 must be accomplished prior to electrical teatti*. 

4.1 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the CDU shall 
be subjected to complete testing in accordance with Section 4 of Specification P82007282 except 
that the tests in 4.3.1 and 4.3.24 and 4.3.26, Noise Susceptibility, shall not be performed unless 
a tray is replaced, or if a module is replaced, the requirements of 4,3.3 of thin specification 
shall apply in addition to the requirements of this paragraph. 

4.1 MINIMUM RETEST. The CDU shall be subjected to the ffllowli* applicable test#) only 
when Mi n imum Retest is specified by the ARRO, Figure 1 may be used ss s reference to looete 
the specified modules. 

4.3.1 Tl" or T" Trays. If either the or "F treys were repaired or replaced, all tests 
specified in Specification P82007222 shall be performed or retest shall be as specified by the 
ARRO. 


4.3.2 Tray Separation, In the event of tray separation,Paragraphs 1.2.1, 3.2.2.1, 4.2.4, 

4.2.6, 4.2.14, 4.2,It, 4.3.19 and 4. 3.20 of Specification PS2007222 shall be accomplished. 

The tests of Section 4 stated above are to be run only at 28.0*1.0 vdo per Paragraph 4.2.1,4. a 
of Specification P82007222. When Para, 4.2.14.1 (PS2007222) tomtit Btef 28.0 vde the time 
6?per}onne3 ,bai ** MO * sddttl(MI * ** CA of Appendix I of this spscifloetloe steR 

4.2.3 Module Replacement. Following module replacement, the applicable tests to accordance 
with Table I shell be performed, on the axis of module replacement only, in addition to the tests 
specified in 4.3.2, 4.3.3.1, and 4.3.3.2. Five modules may be replaced without CDU thermal 
tasting. Any one CDU axis with two or mors modules replaced, env two of which interfhoe, 
requires that axis ts be retested in accordance with paragraph 4. 3.24 of Specification P82007222. 
Interfacing mo d u l es are defined in Table D. If module (Drawing Nb. *s) 2007236, 2007238 or 
2007243 are replaced, paragraph 4.3.24 of PS2007222 shall be rerun for the CDU Axis of 
replacement. 

4.3.3.1 Replaced Module Thermal Testing. Analog modules replaced shall be thermally tested 
on s module basis prior to installation in the CDU, except modules 2007236, 2007238 or 2007243. 

a. The modules shall be placed in a thermally controlled chamber, while energised, 
nt ambient air temperatures of 80* *8*F sod 130* *5*F for an hour at each 
temperature. 


b. The electrical tests for file modules shall be performed in acoordanoe with Table 
m at each temperature specified in n. 

4.3.3.2 Replaced Module Vibration Testing. Digital modules replaced shall be subjected to. 
module level vibration prior to installation in the CDU, if the modules have not been subjected 
to vibration. 
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4. QUALITY ASSURANCE PROVISIONS 


4.1 GENERAL. Testing of the CDU shall consist of Recertiflcstion Testing or Minimum 


Retests, but not both. Additional testing may be specified by the ARRO. In the event of 
separation, Para. 4.2.2 of PS2007222 must be accomplished prior to electrical testii^. 


tray 


4.2 RECERTIFICATION TE8TING. Unless otherwise specified by the ARRO, the CDU shall 
be subjected to complete testing in accordance with Section 4 of Specification PS2007222 except 
that the tests in 4.3.2 and 4.3.24 and 4.3.26, Noise Susceptibility, shall not be performed unless 
a tray is replaced, or if a module is replaced, the requirements of 4.3.3 of this specification 
shall apply in addition to the requirements of this paragraph. 


4.3 MINIMUM RETEST. The CDU shall be subjected to die following applicable test(b) only 
when Minimum Retest is specified by the ARRO. Figure 1 may be used as a reference to locate 
the specified modules. 


4,3.1 7B W or Trays. If either the ”8” or "X" trays were repaired or replaced, all tests 
specified in Specification PS2007221 shall be performed or retest shall be as specified by die 
ARRO. 


4.3.2 Tray Separation. In the event of tray separation,Paragraphs 8.2.1, 3.2.2.1, 4. 3.4, 

4.3.6, 4.3.14, 4.3.18, 4.3.19 and 4.3.20 of Specification PS2007222 shall be accomplished. 

The tests of Section 4 stated above are to be run only at 28.0*1.0 vdc per Paragraph 4.2.1.5.a 
of Specification P82007222. When Para, 4.3.14.1 (P82007222) is run at a Bf of 28.0 wic the time 
fie^perlormH ,haU ** 25 Mc * ** addltloil » the CA tests of Appendix I of this specification slwll 

4.3.3 Module Replacement. Following module replacement, the applicable tests la accordance 
with Table I shall be performed, on the axis of module replacement only, in addition to die tests 
specified in 4.3.2, 4.3.3.1, and 4.3.3.2. Five modules may be replaced without CDU thermal 
testing. Any one CDU axis with two or more modules replaced, any two of which interface, 
requires that axis fee be retested in accordance with paragraph 4.3.24 of Specification P82007222. 
Interfacing modules are defined in Table n. 


4.3.3.1 Replaced Module Thermal Testing. Analog modules replaced shall be thermally tested 
on a module basis prior to installation in the CDU. - 

a. The modules shall be placed in a thermally controlled chamber, while energised, 
at ambient air temperatures of 50* * 5*F and 130* * 5*F for an hour at each 
temperature, 

b. The electrical tests for foe modules shall be performed in accordance with Table 
m at each temperature specified in a. 

4.3.3.2 Replaced Module Vibration Testing. Digital modules replaced shall be subjected to 
module level vibration prior to installation in the CDU. if the modules have not been subjected 
to vibration. 
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4. QUALITY ASSURANCE PROVISIONS 


4.1 GENERAL. Testing of the CDU shall consist of Recertification Testing or Minimum 

Retests, but not both. Additional testing may be specified by the ARRO. In the event of tray 
separation, Para. 4.2.2 of PS2007222 must be accomplished prior to electrical testing. 


4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the CDU shall 


be subjected to complete testing in accordance with Section 4 of Specification PS2007222 except 
that the tests In 4.2,1.3, 4..3,.2, 4.3.24 and 4.3.26, Noise Susceptibility, shall not be performed 
unless a tray is replaced, or If a module is replaced, the requirements of 4,3.3 of this specifica¬ 
tion shall apply in addition to the requirements of this paragraph. 


4.3 MINIMUM RETEST. Hie CDU shall be subjected to the fallowing applicable test(s) only 
when Minimum Retest is specified by the ARRO. Figure 1 may be used as a reference to locate 
the specified modules. 

4.3.1 "S" or ”K n Trays. If either the , *S" or "3£" trays were repaired or replaced, all tests 
specified in Specification PS2007222 shall be performed or retest shall be as specified by the 
ARRO. 


4. 3 .2 Tray Separation. In the event of tray separation,Paragraphs 3.2.1, 3.2.2.1, 4.3.4, 

4.3.6, 4.3.14, 4.3,18, 4.3.19 and 4.3.20 of Specification PS2007222 shall be accomplished. 

The tests of Section 4 stated above are to be run only at 28.0±1.0 vdc per Paragraph 4.2.1. 6 . a 
of Specification PS2007222. When Para, 4.3.14.1 (PS2007222) Is run St a Bf of 28.0 vdc the time 
tor foil cease shall be <1.25 sec. In addition, the CA tests of Appendix I of this specification shall 
be performed. ~ 

4.3.3 Module Replacement. Following module replacement, the applicable tests in accordance 

with Table I shall be performed, on the axis of module replacement only, In addition to the tests 
specified in 4.3.2, 4.3.3.1, and 4.3.3.2. Five modules may be replaced without CDU thermal 
testing. Any one CDU axis with two or more modules replaced, any two of which interface, 
requires that axis to be retested in accordance with paragraph 4.3.24 of Specification PS2007222. 
Interfacing modules are defined in Table II. r '' • • T ' 1 ' •*» '* ' 

4.3.3.1 Replaced Module Thermal Testing. Analog modules replaced shall be thermally tested 

on a module basis prior to installation in the CDU. ^ ^ - 

The modules shall be placed in a thermally controlled chamber, while energized, 
at ambient air temperatures of 50* ± 5 # F and 130° ± 5*F for an hour at each 
temperature. 

b. The electrical tests for the modules shall be performed in accordance with Table 
ttt at each temperature specified in a. 

4.3.3.2 Replaced Module Vibration Testing. Digital modules replaced shall be subjected to 
module level vibration prior to installation in the CDU. if the modules have not been subjected 
to vibration. 
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I. SOOPI 


1.1 PURPOSE. Tfela specification establishes the test requirement! for repaired OFP 
OoupUi« Date Units (OEM), hereafter called the CDU, which have been returned for repair 
or replacement of nonconform inf subassemblies. 

I. S DEVIATIONS. Deviations from the requirements of this specification are permitted 
without waivers only as specified in the Apollo Repair Retest Order (ARRO) and as authorised 
by NASA/RASPO. 

S. APPLICABLE DOCUMENTS 

t.l EFFECTIVE BSUES. The following documents form a part of this specification to the 
extent specified herein. 

SPEOFICATONB 

APOLIO GAN 

ND1002S14 General Specification for Preservation, Packaging, 

Paoldiqt and Container Marking of APOLLO (hiidanoe and 
Navigation Major Assembllee. Assemblies, ftibassemblioe. 
Parts and Associated Ground Support Equipment 

p etf fT t ? f Procurement 8pedflcation,Prodttct Configuration and 

Aooeptanoe Test Requirements, Coupling Data Unit (C8M) 
Drawing No. 1007221 

DRAWINGS 

APOLLO GftN 

1007090 Tray X Assembly 

1007001 Tray 8 Assembly 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the CDU shall consist of Recertification Testing or Minimum 
Retests, but not both. Additional testing may be specified by the ARRO. 

4.1 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the CDU shall 
be subjected to complete testing in accordance with Section 4 of Specification P62007223 
except that the tests in 4.3.2 and 4.3.24 shall not be performed unless a tray is replaosd. 

4.3 MINIMUM RETEST. The CDU shall be subjected to the following applicable test<s) only 
when Minimum Retest is specified by the ARRO. Figure 1 may be used as a referenos to 
locate the specified modules. 

4.3.1 "S" or "X” Trays. If either the ’*8” or "X” trays were repaired or replaced, all tests 
specified in Specification PS2007213 shall be performed or retest shall be as specified by the 
ARRO.• 


4.3.2 Trey Reparation. In the event of tray separation only, all tests for the IMU axes in 
Specification p82t07222 shall be performed with the exceptions and conditions specified in 
Table I of this specification. 

■ > 

4.3.3 Module Replacement. Following module replacement, the applicable toots in accord¬ 
ance with Table II shall be performed in addition to the tests specified in 4.3.2, 4.3.3.1, and 
4.3.3.2. Five modules may be replaced without CDU thermal testing. Any one 

CDU axis with two or more modules replaosd, any two of which Interface, requires that axis 
to be retested in aooordanoe with paragraph 4.3.24 of Specification PS2007223. Interfacii* 
modules are defined in Table m. If module (Drawing No. 'a) 2007236, 2007236 or 2007243 are 
replaced, paragraph 4.3.24 of P62007222 shall be rerun for the CDU Axis of replacement. 

4.3.3.1 Replaced Module Thermal Testing. Analog modules replaosd shall bs thermally 
tested on s modulo basis prior to installation in the CDU. 

I* The modulea shall be placed in a thermally controlled chamber, while energlaed, 
at ambient air temperatures of 60* e5*F and 130* n6*F for an hour at eaoh 
temperature. 

b. The electrical tests for the modules shall be performed In aooordanoe with Table IV 
at each temperature specified in a. 

4.3.3. S Replaced Module Vibration Testing. Digital modules replaced shall be subjected to 
module level vibration prior to installation in ths CDU, If the modules have not boon s ubjec ted 
to vibration. 

a. Tbs modules, while energised, shall be subjected to a vlbratioa sweep from 10 
to 3000 ope at a rata of 4 octaves per minute. The magnitude of the vibration 
shall be 6g rms limited to a 0.4 inch pp ooastaat displacement from 10 ops to 
the crossover frequency. 
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b. Rm ibotrloil tests for tbs modules during vibration shall be performed la 
aooordanoe with the Test prooedures for the modules specified in Table IV. 

§. PREPARATION FOR DELIVERY 

l 

0.1 GENERAL. Preparation fopr delivery shall be la aooordanoe with Specification 
ND1002214. t i 
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TABLE I 


TRAY SEPARATION 


TEST PARAGRAPH 
OF PS2016142 


EXCEPTIONS AND TEST OONDmONS 



Not required 
Not required 

28*1 vdc DC Supply voltage only applied 
Not required 

Use only die following resolver angles •peclfled in 
Table ID . 


Um only the NULL, I 7 . I 7 . I* ECU, Counter condition* 
specified la Table B 

Um only the 1XR8 and MXM/MXBS ntenr lapute la 
TabMXl 


Not required 
Not required 
Not required 


4.S.24 
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TABLE R 
3T SELECTION 


APPLICABLE TEST PARAGRAPH 
OF P68007 888 


4.3.4, 4.3.5, 4.3.7, 4.3.3, 4.3.12, 4.3.13,* 

4.3.15, 4.3.16, 4.9.16, 4.3.86 and 4.3.It 

4.3.4, 4.3.5, 4.3.7, 4.3.6, 4.3.18, 4.9.13,* 

4.3.16, 4.3.16, and 4.3.81 

4.3.4, 4.3.5, 4.3.6, 4.3.7, 4.9.6, 4.9.16, 4.3.13* 
and 4.3.18 

4.9.6 and 4.3.4<modifled aa indicated in Table I 
ef thia epecifioation) . . a .civt: »’ 

4.3.4, 4.3.10, 4.9.11.3, 4.3.11.4, 4.9.13, 

4.3.16, 4.9.19, 4.3.21, 4.3.23,4.3.17.4 and 4.9.24 

4.3.13, 4.3.15, 4.3.16, 4.3.17 and 4.3.80 


4.3.4, 4.3.9, 4.3.11.1, 4.3.11.2, 4.3.14.1, 
4.3.17.1, 4.3.21, 4.3.23 and 4.9.24 

4.3.4, 4.9.9, 4.3.11.1, 4.9.11.2, 4.3.14.1, 
4.3.21, 4.3.83 and 4.3.34 

4.3.3, 4.3.6. 4.3.6, 4.3.14, 4.3.16, 4.3.89 
4.3.13 and 4.3.15 

4.3.4, 4.9.13, 4.3.16.1, 4.3.14.3 and 4.3.83 
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TABLE m 
INTERFACE * 



MODULE 

MSA 

D/A 

CRS 

Q.S. 

Q3 



■fl 

A.M. 

INT. 



1 

s 

3 

4 

Kb 

Dl 

a 

IKfl 

• 

10 

■ 

MSA 

■i 

a 

mm 

n 


a 

X 


X 


^E 

D/A 


■■ 



^B 

K9 



X 


^E 





^B 


KB 

X 


X 


■ 


b 

H 

B 

^B 

^B 


X 




■ 





^B 







K 

^EXjfl 

B 

^9 


mm 

^B 


X 

X 

X 

X 

K 

^EjRB 

n 




^B 

X 


X 

X 
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V Ike replaced modules (per axis) are identified by (X) in Table III, CDU Ulema 
Retest ( paragraph 4.3.24 of F8206T222) for that axis la required. 
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TABLE IV 


ELECTRICAL TESTS 


MODULE 


PROCUREMENT SPECIFICATION 

APPUCABLE 

1 REPLACED 

OR TEST PROCEDURE 

PARAGRAPHS 

2007139" 

[ 

PS2007139 

(See NOTE below) 

2007140 

MXCHTAL 

P82007140 

(See NOTE below) 

2007141 


P82007141 

(See NOTE below) 

200714ft 


P82007142 


2007230 


P82007236 

4.2.2 

2007237 


P82007237 

4.2.2 

2007238 

>ANALOO 

PS2007238 

4.2.2 

2007243 


P82007243 


2007234 


P82007234 

4.3.2 

2007203, 


PS2007283 

4.2.2 

1 NOTE: All tests except the Thermal Extreme Operation tests In P82007130, 1 

| P82007140 or P82007141. 

1 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the CDU shall oonsist of Recertification Testing or Minimum 
Retests, but not both. Additional testing may be specified by the ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the CDU shall 
be subjected to complete testing in accordance with Section 4 of Specification PS2016142 

imjSe U*repLaced^the requirenienls of 4* 

^'. s RETEST- Th* CDU .hall be subjected to the following applicable teat<s> only 

when Minimum Retest is specified by the ARRO. Figure 1 may be used as a reference to 
locate the specified modules. 

0 L" X l Tr * y ‘- elther ““ trays were repaired or r^laoml, all toete 

apedfled la ffceclflcaUon P82016142 shall be performed or retest shall be as t—< f «r d by the 
ARROe * 


8ep * ratlon - the eTen * of tray separation only, all toete tor the IMU axes la 
Specification PS2016142 shaU be performed with the exceptions and conditions specified in 
Table I of this specification. 


R ! r pl *°*” ent - FoU<nrlB « m<Ktal « replacement, the applicable tests In acoord- 
anoe with Table fi shaU be performed la addition to the tests specified In 4.3.2, 4.S.3.1 and 

4.3.3.2. Five modules may be replaced without CDU thermal testing. Aiv one 

CDU axis with two or more module, replaoed, any two of whloh Interface, requires that axis 
to be retested In accordance with paragraph 4.3.24 of Specification PS2016142. 
modules are defined In Table m. If module (Drawing No. 'a) 2007236. 2007236 or 2007243 are 
replaced, paragraph 4.3.24 of PB2016142 shall be rerun for the CDU Axis of replacement. 

4.3.3.1 Replaced Module Thermal Testing. • Analog modules replaced shall be thermally ' 

tested on a module basis prior to Installation in the CDU, except modules 2007236.2007238 or2007243. 


a. The modules shall be placed In a thermally controlled chamber, while energised, 
at ambient air temperatures of 50* *6*F and 130* ±5’F for an hour at each 
temperature. 


b. The electrical testa for the modules shaU be performed In accordance with Table IV 
at each temperature specified in a. 


4 - 3 - 3 ,- 2 , Re ' 5la j ? ed MoAlle Vibration Testing. Digital modules replaced shaU be subjected to 
tovibratfon.* Vlbratto " P 1 * 0 ' * ‘“ tallatlon In the CDU, if the module, have not been subjected 


a. The modules, while energized, shall be subjected to a vibration sweep from 10 
to 2000 ops at a rate of 4 octaves per minute. The magnitude of the vibration 
shall be 6g rms limited to a 0.4 inch pp constant displacement from 10 cps to 
. the crossover frequency. 
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TABLE I 



TRAY SEPARATION 


TEST PARAGRAPH 

OF PS2016142 

EXCEPTIONS AND TEST CONDITIONS 

4.2.1.1.1 

Not required * ^ 


4.2.1.3 

2.2.1 and 3.2.2.1 only 


4.2.1.5.1 

28*1 vdc DC Supply veltage only applied 


4.3.2 

Not required 


4.3.4 

Use only the following resolver angles specified in 
Table m 



IX 

16X 

0* 

0* 

5.6* 

80* 

168. r 

180* 

331.8* 

270* 


Use only the NULL, 2 7 , 2 7 .2 8 EC4L Counter conditioiie 
specified in Table n 

Use only tfce 1XRS and 16XRS raeolver inputs in : 1 
Table XU 


4.3.22 


1XRS 

0 * 

5.6* 

11.25* 

16.8* 

22.5* 

W 

270* 

Not required 


16XR8 

0 * 

90* 

180* 

270* 

360* 

0* 

0* 


4.3.23 


Not required 


4.3.24 


Not required 
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TABLE H 
TEST SELECTION 


REPLACED MODULE 


2007139 

ERROR ANGLE COUNTER ft LOGIC 
2007140 

READ COUNTER 

2007141** 

DIGITAL MODE 

2007142** 

POWER SUPPLY 

2007236 

COARSE SYSTEM 
2007237 

D/A CONVERTER 
2007238 

MSA ft QUAD REJECT. 

2007243 

QUADRANT SELECT 

2007254** 

MODE MODULE 

2007263** 

INTERROGATE 


APPLICABLE TEST PARAGRAPH 
OF PS2016142 

4.3.4, 4.3.5, 4.3.7, 4.3.8, 4.3.12, 4.3.13,* 

4.3.15, 4.3.16, 4.3.18, 4.2.20*nd 4.3.U 

4.3.4, 4.3.5, 4.3.7, 4.3.8, 4.3.12, 4.3.11,* v 

4.3.16, 4.3.18, and 4.3.21 

4.3.4, 4.3.5, 4.3.6, 4.3.7, 4.3.8, 4.3.16,4.3.13* 
and 4.8.18 

4.3.6, and 4.2.4 (Modified as indicated ip Table I - 
*2 thin specification) _-wic I u* ini*? ^panificatioji' 

4.3.4, 4.3.10, 4.3.11.3, 4.3.11.4, 4.3.12,4.3.14.1 
4.3.18, 4.3.19, 4.3.21, 4.3.23,4.3.17.4 and 4. Z.24 

4.3.13, 4.3.15, 4.3.16, 4.3.17 and 4.3.20 


4.3.4, 4.3.6, 4.3.11.1, 4.3.11.2, 4.3.14.1, 
^2.17.1, 4.6.21, 4.3.26 and 4.3.24 

4.3.4, 4.3.9, 4.3.11.1, 4.3.11.2, 4.3.14,1,, 
4.3.21, 4.8.23.and 4.3.24 

4.3.5, 4.3.6, 4.3.8, 4.3.14, 4.3.16, 4.3.20 
4.3.13 and 4.3.15 

4.3.4, 4.3.13, 4.3.18.1, 4.3.14.3 and 4.3.23 


* Amplitude and width only 

** To be run on all 5 CDU Axes 



APOLLO GAN Specification 

ND1002351 REVB 

Original laaua Data* 3 faAtCH C 7 

Release Authority: TDRR 33/L*- 

ClaaaA Ralaaaa 

CODE IDENT NO. 80230 


GFP RETEST SPECIFICATION 
FOR 

COUPLING DATA UNITS (LEM) 


Record of Revisions 



Thia specification consists of page 1 to 9 inclusive. 




APOLLO GUI Specification 
ND1002351 REVft 


4. QUALITY A8SURANCE PROVISIONS 


4.1 GENERAL. Testing of the CKJ shall consist of Rsoertlflcatlon Testing or summit^ 
Retests, taut not both. Additional testing may be specified by the ARRO. . 


4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the CDU shall 
be subjected to complete testing in accordance with Section 4 of Specification PS2016142 


except that the tests in 4.8. 2 and 4.3. 24 shall not be performed.unless a tray is replaced, or if a 
module is replaced, the requirements of 4.3.3 shall apply in addition to the requirements of this paragraph. 


4.3 MINIMUM RETEST. The CDU shall be subjected to the following applicable test(s) only 
when Minimum Retest is specified by the ARRO. Figure 1 may bo used as a reference to 
locate the specified modules. 


4.3.1 ”8” or "X" Trays. If either the "S" or "X” trays were repaired or replaced, all tests 
specified in Specification P82016142 shall be performed or retest shall be as specified by the 
ARRO. 


4.3.2 Tray Separation. In the event of tray separation only, all tests tor the IMU axes in 
Specification P82016142 shall be performed with the exceptions and conditions specified in 
Table I of this specification. 

4.3.3 Modile Replacement. Following module replacement, the applicable tests in accordance with 
Thble S shall be performed, on the axis of nodule replacement only, in addition to the. teste speci¬ 
fied in 4.3.2, 4.3. KX, and 4, 3.3.X Five modules may to replaced without CDU thermal testii*. 
A'tef one CDU axis with two or more mocfctles replaced, any too ofwhloh interface^ require* teat 

to be retested in accordance with paragraph 4.3.24 of Specification PS2016142. Interfacing 
moteiles are defined in Table m, If module (Drawing No. *s) 2007236, 2007238 or 2007243 are 
replaced, paragraph 4.3.24 of P62016142 shall be rerun for the CDU Axis of replacement. 

4.3.3.1 Replaced Module Thermal Testing, ‘Analog modules replaced shall be thermally 

tested on a module basis prior to Installation In the CDU, except modules 2007236,2007238 or 2007243. 

a. The mo&iles shall be placed in a thermally controlled chamber, while energised, 
at ambient air temperatures of 50* ±5*F and 130* ±5*F for an hour at each 
temperature. 

b. The electrical teste for die modules shall be performed in accordance with Table IV 
at each temperature specified in a. 

4.3.3.2 Replaced Module Vibration Testing. Digital modules replaced shall be subjected to 

mobile level vibration prior to installation in the CDU, if the modules have not been subjected 
to vibration. 

a. The modules, while energised, shall be subjected to a vibration sweep from 10 
to 2000 ops at a rate of 4 octaves per minute. Thh magnitude of the vibration 
shall be 6g rms limited to a 0.4 Inch pp constant displacement from 10 ops to 
the crossover frequency. 
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TABLE I 


TRAY SEPARATION 


TEST PARAGRAPH 
OF PS2016142 


EXCEPTIONS AND TEST CONDITIONS 


4.2.1.1.1 


Not required 


4.2.1.3 


4.2.1.5.1 


4.3.2 


4.3.4 


3.2.1 and 3.2.2.L only 

28*1 vdc DC Supply voltage only applied 

Not required 

Use only die following resolver angles specified in 
Table m 


IX 

16X 

0* 

0* 

5.6* 

90* 

168. r 

180* 

331.8* 

270* 


4.3.15 


Use only the NULL, 2 7 , 2 7 .2 8 EC&L Counter conditions 
specified in Table II 


4.3.21 


Use only the 1XRS and 16XRS resolver in .it* 1- 
Table IX ” 


4.3.22 


1XRS 

18XRS 

0° 

0° 

5.6* 

90* 

11.25* 

180* 

16.8* 

270* 

22.5* 

360* 

9$* 

0* 

270* 

0* 

Not required 



4.3.23 


Not required 


4.3.24 


Not required 
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4. QUALITY ASSURANCE PROVISIONS * 

4.1 GENERAL. Testing of the CDU shall consist of Recertification Testing or Minimum 
Retests, but not both. Additional testing may be specified by the ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the CDU shall 
be subjected to complete testing in accordance with Section 4 of Specification PS2016142 except 
that the tests in 4.3.2 and 4.3.24 shall not be performed unless a tray is replaced, or if a 
module is replaced, the requirements of 4.3.3 shall apply in addition to the requirements of 
this paragraph. 

4.3 MINIMUM RETEST. The CDU shall be subjected to the following applicable test(s) only 
when Minimum Retest is specified by the ARRO. Figure 1 may be used as a reference to 
locate the specified modules. 

-* 

4.3.1 "S" or "X" Trays. If either the "S'* or ”X" trays were repaired or replaced, all tests 

specified in Specification PS2010142 shall be performed or retest shall be as specified by the 
ARRO. 


4.3.2 Tray Separation. In the event of tray separation, paragraphs 3. 2.1, 3.2.2.1, 4.3.4, 
4.3.6. 4.3.13 (Presence of Lag Pulses only) 4.3.14, 4.3.18, 4.3.19 ami 4.3.20 of Specification 
PS2016142, shall be accomplished. The tests of Section 4 stated above are to be run at 28.0±1.0 
vdc per para 4.2.1.5.a ot Specification PS2016142. In addition, the CA test of Appendix I of 
this specification shall be run. 

4.3.3 Module Replacement Following module replacement, the applicable tests in accordance 
with Table I shall be performed, on the axis of module replacement only, in addition to the tests 
specified in 4.3.2, 4.3.3.1, and 4. 3.3.2. Five modules may be replaced without CDU thermal 
testing. Any one CDU axis with two or more modules replaced, any two of which interface, 
requires that axis to be retested in accordance with paragraph 4. 3.24 of Specification PS2016142. 
Interfacing modules are defined in Table II. If module (Drawing No. ’s) 2007236, 2007238 or 
2007243 are replaced, paragraph 4.3.24 of PS2016142 shall be rerun for the CDU Axis of 
replacement. 

4.3.3.1 Replaced Module Thermal Testing. Analog modules replaced shall be thermally 
tested on a module basis prior to installation in the CDU, except modules 2007236, 2007238 
or 2007243. 

a. The modules shall be placed in a thermally controlled chamber, while energi/.ed 
at ambient air temperatures of 50° ±5°F and 130° ±5°F lor an hour at each 
temperature. 

b. The electrical tests for the modules shall be performed in accordance with 
Tabic Ill at each temperature specified in a. 
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4. 3.3.2 Replaced Module Vibration Testing. Digital modules replaced shall be subjected to 
module level vibration prior to installation in the CDU, If the modules have not been subjected 
to vibration. 


a. The modules, while energized, shall be subjected to a vibration sweep from 10 
to 2000 cps at a rate of 4 octaves per minute. The magnitude of the vibration 
shall be 6g rms limited to a 0.4 inch pp constant displacement from 10 cps to 
the crossover frequency. 

b. The electrical tests for the modules during vibration shall be performed in 
accordance with the Test Procedures for the modules specified in Table III. 

5. PREPARATION FOR DELIVERY * 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification 

ND1002214. 


6. NOTES. None. 
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REPLACED MODULE 


2007139 

ERROR ANGLE COUNTER * LOGIC 
2007149 

READ COUNTER 

2007141** 

DIGITAL MODE 

2007142** 

POWER SUPPLY 

2007236 

COARSE SYSTEM 
2007237 

D/A CONVERTER 


APPLICABLE TEST PARAGRAPH 
OF PS2016142 


4.3.4, 4.3.6, 4.3.7, 4.3.8, 4.3.12, 4.3.13,* 
4.3.16, 4.3.16, 4.3.18, 4.3.20 and 4.3. U 

4.3.4, 4.3.5, 4.3.7, 4.3.8, 4.3.12, 4.3.13,* 
4.3.16, 4.3.18, and 4.3.21 

4.3.4, 4.3.5, 4.3.6, 4.3.7, 4.3.8, 4.3.16,4.3.13* 
and 4.3.18 

4.3.6, and 4.3.4 (modified as indicated in Table I 
of this specification) 

4.3.4, 4.3.10, 4.3.11.3, 4.3.11.4, 4.3.12,4.3.14. 
4.3.18,. 4.3.19, 4.3.21, 4.3.23,4.3.17.4 and 4.3.2 

4.3.13, 4.3.15, 4.3.16, 4.3.17 and 4.3.20 


2007238 

MSA A QUAD REJECT. 
2007243 

QUADRANT SELECT 

2007254** 

MODE MODULE * 

2007263** 

INTERROGATE 


4.3.4, 4.3.9, 4.3.11.!, 4.3.11.2, 4.3.14.1, 
4.3.17.1, 4.8.21, 4.3.23 and 4.3.24 

4.3.4, 4.3.9, 4.3.11.1, 4.3.11.2, 4.3.14,1, 
4.3.21, 4.3.23.and 4.3.24 

4.3.5, 4.3.6, 4.3.8, 4.3.14, 4.3.16, 4.3.20 
4.3.13 and 4.3.15 

4.3.4, 4.3.13, 4.3.18.1, 4.3.14.3 and 4.3.23 


* Amplitude and width only 

** To be run on all 5 CDU Axes 
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APPENDIX I 
COARSE ALIGN TEST 


1. COARSE ALIGN TEST. The following tests are to be run at nominal system reference and 
resolver excitation per Specification PS2016142. The dc supply shall be 24.0*0.5 vdc. 

1.1 IMU-LEM 

a. With the IX and 16X resolvers set to 0*, CDUZ momentarily applied, and ISS CA and 
EEC applied (IMU), and 390 + A0 C pulses applied, the CA error shall be 150*37 mv 
rms total, *0. The DAC AC output shall be 5,112*5.5 percent 00. Apply CDUZ. 

With the IX resolver adjusted to 16.9* and the 16X resolver adjusted to 270*, remove 
CDUZ. There shall be +1536*1A9G pulses generated, the CA error and DAC AC out¬ 
puts shall be <10 mv rms. 

b. Re-establish the initial conditions of a above. Apply 390 -A0 C pulses. The CA error 
output shall be 150*37 mv rms total 00. The DAC AC output shall be 5.112*5.5 percent 
v0. Apply CDUZ. With the IX resolver adjusted to 343.1 and the 16X resolver adjusted 
to 90*, remove CDUZ. -1536*1A0G pulses shall be generated, the CA error and DAC 
AC outputs shall be <10 mv rms. The dc level at pin 611 shall be 20*5 vdc. 

1.2 RR - LEM D/A. With D/A enable applied and the read counter counted up and down in 
accordance with Table I of this appendix, the ac and dc outputs shall be as specified therein 
except that the dc output shall not be present until DID is commanded. Maintain the RR 28.0V 
rms, 800 cps excitation as close to nominal as possible during this test. 

TABLE I 


DAC OUTPUT 


EC&L COUNTER 
CONDITION 

PULSES 

APPUED 

DC OUTPUT 
* Volts 

AC OUTPUT 

0 or T0 V rms 

Null 

0 

0.0000*5 mv 

0.0000*5 mv 

2 5 2 7 

160 

2.1100*1.5% 

2.130*2%, *5* 

2 7 2 8 

384 

5.064*3.5% 

5.112*5.5% 


v 9 





APOLLO GAN Specification 
ND1002351 REV* 

Original Issue Data: 3 C 7 

Rsleaaa Authority: TDRR 33/L*- 
Class A Raleaaa 
CODE IDENT NO. 80230 


OFP RETEST SPECIFICATION 
FOR 

COUPLING DATA UNITS (LEM) 


Reoord of Revisions 



This specification consists of page 1 to 9 Inclusive. 



APOLLO G&N Specification 
ND1002351 REV E 


TABLE L 
TEST SELECTION 


REPLACED MODULE 


2007139 

ERROR ANGLE COUNTER ft LOGIC 


4.3.4, 

4.3.15, 


APPLICABLE TEST PARAGRAPH 
OF PS2016142 


4.8.5, 4.3.7, 4.3.8, 4.3.12, 4.3.13,* 
4.3.16, 4.3.18, 4.3.20Vand4.3.U 


2007140 

READ COUNTER 


4.3.4, 4*3.5, 4.3.7, 4.3.8, 4.3.12, 4.3.13,* 
4.3.18, 4.3.18, and 4.3.21 


2007141** 
DIGITAL MODE 


4.3.4, 4.3.5, 4.3.6, 4.3.7, 4.3.8, 4.3.16,4.3.13* 
and 4.8.18 


2007142** 
POWER SUPPLY 


4.3.6, and 4,2.4. : 


2007236 

COARSE SYSTEM 
2007237 

D/A CONVERTER 


4.8.4, 4.3.10, 4.3.11.3, 4.3.11.4, 4.3.12,4.3.14.2, 
4.3.18, 4.3.19, 4.3.21, 4.3.23,4.3.17.4 and 4.3.24 

4.3.13, 4.3.15, 4.3.16, 4.3.17 and 4.3.20 


2007238 

MSA ft QUAD REJECT. 


4.3.4, 4*.3.ft, 4.3.11.1, 4.3.11.2, 4.3.14.1, 
4,3.17.1* 4.2.21, 4.3.23 and 4.3.24 


2007243 

QUADRANT SELECT 


4.3.4, 4.3.9, 4.3.11.1, 4.3.11.2, 4.3.14,1,. 
4.3.21, 4.3.23and4.3.24 


2007254** 

MODE MODULE 


4.3.5, 4.3.6, 4.3.8, 4.3.14, 4.3.16, 4.3.20 
4.3.13 and 4.3.15 


2007263** 

INTERROGATE 


4.3.13, 


4.3.18.1, 4.3.14.3 and 4.3.23 


* Amplitude and width only 

** To be run on all 5 CDU Axes 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testis of the CDU shall consist of Recertification Testing or Minimum 
Retests, but not both. Additional testing may be specified by the ARRO. In the event of tray 
separation, Para 4.2.2 of PS2016142 must ble accomplished prior to electrical testing. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the CDU shall 
be subjected to complete testing in accordance with Section 4 of Specification PS2016142 except 
that the tests in 4.3.2 and 4.3.24 shall not be performed unless a tray is replaced, or if a 
module is replaced, the requirements of 4.3.3 shall apply in addition to the requirements of 
this paragraph. 

4.3 MINIMUM RETEST. The CDU shall be subjected to the following applicable test(s) only 
when Minimum Retest is specified by the ARRO. Figure 1 may be used as a reference to 
locate the specified modules. 

4.3.1 "S" or "X" Trays. If either the "8” or "X" trays were repaired or replaced, all tests 

specified in Specification PS2016142 shall be performed or retest shall be as specified by the 
ARRO. 


4.3.2 Tray Separation. In the event of tray separation, paragraphs 3.2.1, 3.2.2.1, 4.3.4, 
4.3.6, 4.3.13 (Presence of Lag Pulses only) 4.3.14, 4.3.18, 4.3.19 and 4.3.20 of Specification 
PS2016142, shall be accomplished. The tests of Section 4 stated above are to be run at 28.0±1.0 
vdc per para 4.2.1.5. a of Specification P82016142. When Para 4.3.14.1 (PS2016142) is run at a 
B+ of 28.0±1 vdc, the time for fail cease shall be <1.25 sec. In addition, the CA test of Appendix 
I of this specification shall be run. ' ” 

4.3.3 Module Replacement. Following module replacement, the applicable tests in accordance 
with Table I shall be performed, on the axis of module replacement only, in addition to the tests 
specified in 4.3.2, 4.3.3.1, and 4.3.3.2. Five modules may be replaced without CDU thermal 
testing. Any one CDU axis with two or more modules replaced, any two of which interface, 
requires that axis to be retested in accordance with paragraph 4.3.24 of Specification PS2016142. 
Interfacing modules are defined in Table EL If module (Drawing No. '■) 2007236, 2007238 or 
2007243 are replaced, paragraph 4.3.24 of PS2016142 shall be rerun for the CDU Axis of 
replacement. 

4.3.3.1 Replaced Module Thermal Testing. Analog modules replaced shall be thermally 
tested on a module basis prior to installation in the CDU, except modules 2007236, 2007238 
or 2007243. 

a. The modules shall be placed in a thermally controlled chamber, while energized 
at ambient air temperatures of 50* ±5*F and 130* ±6*F for an hour at each 
temperature. 

b. The electrical tests for the modules shall be performed in accordance with 
Table in at each temperature specified in a. 
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REPLACED MODULE 


APPLICABLE TEST PARAGRAPH 
OF P82016142 


2007139 

ERROR ANGLE COUNTER ft LOGIC 


4.3.4, 4.3.5, 4.3.7, 4.3.8, 4.3.12, 4.3.13,* 
4.3.15, 4.3.16, 4.3.18, 4.2.2<*and 4.3.11 


1007140 

READ COUNTER 


4.3.4, 4,3.5, 4.3.7, 4.3.8, 4.3.12, 4.3.11,* 
4.3.16, 4.3.18, and4.3.21 


2007141** 
DIGITAL MODE 


4.3.4, 4.3.5, 4.3.6, 4.3.7, 4.3.8, 4.3.16,4.3.13* 
and 4.2.18 


2007142** 
POWER SUPPLY 


4.3.6, and 4,3.4. 


2007236 

COARSE SYSTEM 


4.3.4, 4.3.10, 4.3.11.3, 4.3.11.4, 4.3.12,4.3.14. 
4.3.18, 4.3.19, 4.3.21, 4.3.23,4.3.17.4 and 4.3.2^ 


2007237 

D/A CONVERTER 


4.3.13, 4.3.15, 4.3.16, 4.3.17 and 4.3.20 


2007238*** 

MSA ft QUAD REJECT. 


4.3.4, 4.3.9, 4.3.11.1, 4.3.11.2, 4.3.14.1, 
4.3.17.1* 4.9.21, 4.3.23 and 4.3.24 


2007243*** * 
QUADRANT SELECT 


4.3.4, 4.3.9, 4.3.11.1, 4.3.11.2, 4.3.14,1,. 
4.3.21, 4.3.2ftand4.3.24 


2007254**, *•* 
MODE MODULE 


4.3.5, 4.3.6, 4.3.8, 4.3.14, 4.3.16, 4.3.20 
4.3.13 and 4.3.15 


2007263** 

INTERROGATE 


4.3.4, 4.3.13, 4.3.18.1, 4.3.14.3 and 4.3.23 


* Amplitude and width only 

** To be run on &U 5 CPU Axes „ . , o 

»» When Para 4.3.14.1 la run at B» of 28 vdc, the time for fail cease shall be 1.25 aec max 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the CDU shall consist of Recertification Testing or Minimum 
Retests, but not both. Additional testing may be specified by the ARRO. In the event of tray 
separation, Para 4.2.2 of PS2016142 must be accomplished prior to electrical testlig. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the CDU shall 
be subjected to complete testing in accordance wtth Section 4 of Specification PS2016142 except 
that the tests in 4.3.2 and 4.3.24 shall not be performed unless a tray is replaced, or if a 
module is replaced, the requirements of 4.3.3 of this specification shall apply In addition to 
the requirements of this paragraph. 

4.3 MINIMUM RETEST. The CDU shall be subjected to the following applicable test(s) only 
when Minimum Retest is specified by the ARRO. Figure 1 may be used as a reference to 
locate the specified modules. 

4.3.1 ”8" or "X” Trays. If either the ”8” or "X” trays were repaired or replaced, all tests 
specified in Specification PS2016142 shall be performed or retest shall be as specified by the 
ARRO. 


4.3.2 Tray Separation. In the event of tray separation, paragraphs 3.2.1, 3.2.2.1, 4.3.4, 

4.3.6, 4.3.13 (Presence of Lag Pulses only) 4.3.14, 4.3.18, 4.3.19 and 4.3.20 of Specification 
PS2016142, shall be accomplished. The tests of Section 4 stated above are to be run at 28.0*1.0 
vdc per para 4.2.1.5.a of Specification P82016142. When Para 4.2.14.1 tP8*018142) is na at a 

B+ of 28.0*1 vdc, the time for fail cease shall be <1.25 sec. In addition, the CA test of Appendix 
I of this specification shall be run. 

4.3.3 Module Replacement.* Following module replacement, the applicable tests in accordance 
with Table I shall be performed, on the axis of module replacement only, in addition to the tests 
specified in 4.3.2, 4.3.3.1, and 4.3.3.2. Five modules may be replaced without CDU thermal 
testing. Any one CDU axis wtth two or more modules replaced, any two of which interface, 
requires that axis to be retested in accordance with paragraph 4.3.24 of Specification PS2016142. 
Interfacing modules are defined in Table II. If module (Drawii* No. *s) 2007236, 2007238 or 
2007243 are replaced, paragraph 4.3.24 of PS2016142 shall be re run for the CDU Axis of 
replacement. 

4.3.3.1 Replaced Module Thermal Testing. Analog modules replaced shall be thermally 
tested on a module basis prior to Installation in the CDU, except modules 2007236, 2007238 
or 2007243. 

a. The modules shall be placed in a thermally controlled chamber, while energized 
at ambient air temperatures of 50* *6*F and 130* *6*F for an hour at each 
temperature. 

b. The electrical tests for the modules shall be performed in accordance with 
Table m at each temperature specified In a. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Tenting of the CDU shall oonetot of Recertification Teeth* or Minimum 
Retesta, hot not both. Additional testing may be specified by the ARRO. In the event of tray 
separation, Para 4.2.S of PS2016142 must be accomplished prior to electrical testily. . 

4.1 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the CDU shall 
be subjected to complete testing in accordance with Section 4 of Specification PS2016142 except 
that the tests in 4.3.1, 4.3.24 and 4.3.26, Noise Susceptibility, shall not be performed unless 
a tray la replaced, or If a module is replaced, the requirements of 4.3.3 of this apeeiReetiea 
Nall apply km addition to the requirements.of this paragraph. 

4.3 MINIMUM RETEST. The CDU shall be subjected to the following applicable test(s) only 
when Minimum Retest Is specified by the ARRO. Figure 1 may be wed as a reference to 
locate the specified modules. 

4.3.1 "W* or "X" Trays. If either the "8" or "X" trays were repaired or replaced, all tests 
specified in Specification P88013142 shall be performed or retest stell be as specified fay the 
ARRO. 

4.3.3 Tray Separation. In the event of tray separation, paragraphs 3.1.1, 3.1. 4 . 2, 4.3.4, 

4.3.3, 4.3.13 (Presence of Lag Pulses only) 4.3.14, 4.3.13, 4.3.19 and 4.3.29 of Specification 
P8291314S, shall be accomplished. The tests of Section 4 stated above are to be run at 23.0*1.3 
tdc per para 4.3.1.t.a of S pe ci f ication PS3313142. When Fura 4.3.14.1 (PB201S142) Is rmt at a 
P^lff a^f&ttoSSa In addition, the CA test of Appendix 

4.3.3 Module Replacement. Following module replacement, the applicable tests fta accordance 
with Table 1 shall be performed, on the axis of module replacement only, in addition to the tests 
specified fta 4.3.2, 4.3.3.1, and 4.3.3.2. Five modules may be replaced without CDU thermal 
testing. Any one CDU axis with two or more modules replaced, any two of which Interface, 
requires that axis to be retested in accordance with paragraph 4.3.24 of Specification P8201S142. 
Interfacing we d nlse are defined la Table D. If module (Drawing No. ’s) 2007233, 2007233 or 
2007243 are replaced, paragraph 4.3.24 of FB201S142 ahall be rerun for the CDU Axis of 
replacement. 

4.3.3.1 Replaoed Module Thermal Testing. Analog modules replaced shall be thermally 
tested on a module basis prior to installation in the CDU, except modules 2007233, 2007233 
or 2007243. 

a. The modules shall be placed in a thermally controlled chamber, while energised 
at ambient air temperatures of 50* *6'F and 130* *6'F for an hour at each 
temperature. 

h. The electrical tests for the modules shall be p er f ormed In accordance with 
Table ID at each temperature specified in a. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the CDU shall consist of Recertification Testing or Minimum 
Retests, but not both. Additional testing may be specified by the ARRO. In the event of tray 
separation, Para 4.2.2 of PS2016142 must be accomplished prior to electrical testli«. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the CDU shall 
be subjected to complete testing in accordance with Section 4 of Specification P82016142 except 
that the tests in 4.3.2, 4.3.24 and 4.3.26, Noise Susceptibility, shall not be perf o r m ed unless 
a tray Is replaced, or if a module is replaced, the requirements of 4.3,3 of this specification 
shall apply In addition to the requirements.of this paragraph. 

4.3 MINIMUM RETEST. The CDU shall be subjected to the following applicable test(s) only 
when Minimum Retest Is specified by the ARRO. Figure 1 may be used as a reference to 
locate the specified modules. 

4.3.1 "8" or Trays. If either the "S'* or "X" trays were repaired or replaced, all tests 
specified In Specification PS2016142 shall be performed or retest shall be as specified by the 
ARRO. 

4.3.2 Tray Separation. In the event of tray separation, paragraphs 3.2.1, 3.2.2.1, 4.3.4, 
4.3.6, 4.3.13 (Presence of Lag Pulses only) 4.3.14, 4.3.18, 4.3.19 and 4.3.20 of Specification 
PS2016142, shall be accomplished. The tests of Section 4 stated above are to be run at 28.0*1.0 
vdc per para 4.2.1.5. a of Specification PB2016142. When Para 4.3.14.1 (P82016142) Is run at a 

1H 28.0*1 vdc, the time for faU cease shall be <1.25 sec. In addition, the CA test of Appendix 
I of this specification still be run. 

4.3.3 Module Replacement. Following module replacement, the applicable tests In accordance 
with Table I shall bs performed, on the axis of module replacement only, In addition to the tests 
specified in 4.3.2, 4.3.3.1, and 4.3.3.2. Five modules may be replaced without CDU thermal 
testing. Any one CDU axis with two or more modules replaced, any two of which interface, 
requires that axis to be retested In accordance with paragraph 4.3.24 of Specification P82016142. 
Interfacing modules are defined In Table n. 


4.3.3.1 Replaced Module Thermal Testing. Analog modules replaced shall be thermally 
tested on a module basis prior to installation In the CDU 


a. The modules shall bs placed In a thermally controlled chamber, while energized 
at ambient air temperatures of 50* *5*F and 130* *5*F for an hour at each 
temperature. 

b. The electrical tests for the modules shall be performed In accordance with 
Table m at each temperature specified la a. 
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1. SOOPI 


1.1 PURPOSE. Tills specification establishes tbs test requirements for repelred QFP 
Coupling Data Units (LEM), herenfter enlled the CDU, which here been returned for repair 
or replacement of nonconforming subassemblies. 

1.2 DEVIATE)NS. Deviations from the requirements of this specification are permitted 
without waivers only as specified in the Apollo Repair Retest Order (ARRO) and as authorised 
by NASA/RASPO. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this epe cifl g at lon to the 
extent specified herein. 

SPECIFICS TK)N8 

APOLLO GIN 


X01002gl4 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance and 
Navigation Major Assemblies, Assemblies, Subassemblies, 
Parts and Associated Ground Support Equipment 

P82016142 Procurement Spedfleatton^roduct Configuration and 

Acceptance Test Requirements, Oouplli* Data Unit (LEMb 
Drawing No. 2007222 

DRAWINGS 

APOLLO GAN 

•007000 Tray X Assembly 

•WOfl Tray S Assembly 
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4. QUALITY ASSURANCE PROVBDN8 

4.1 GENERAL. Testing of tho CDU shall oonslst of Re certification Testing or Minimum 
Retests, but not both. Additional testing may be specified by the ARRO. 

4.S RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the CDU shall 
he subjected to complete testing in accordance with 8ection 4 of Specification P8201614S 
except that the tests in 4.3.2 and 4.3.24 shall not be pe rf o rm ed.u ni nes a tray Is replaced. 

4.3 MINIMUM RETEST. CDU shall be subjected to the following applicable tost<s) only 
when Minimum Retest is specified by the ARRO. Figure 1 may be used as a reference to 
locate the specified modules. 

4.3.1 T or "X” Trays. If either the "B" or H F trays were repaired er replaced, all tests 
specified in Specification P82015142 shall be performed or retest shall be as specified by the 
ARRO. 

4.3.2 Tray Separation. In the erent of tray separation ealy, all tests for the IMU axes In 
Specification P82015142 shall be performed with the exceptions and conditions specified in 
Table I of this specification. 

4.3.3 Modhle Replacement. Following module replacement, the applicable tests in aeeord- 
anes with Table D shall be performed in addition to the tests specified in 4.3.2, 4.3.3. i, and 
4.3.3. S. Flee modules may he replaced without CDU thermal tenting. Any aanu . Am 
CDU axis with two or more modules replaced, any two of which interface, requlree that axis 
to be retested in accordance with paragraph 4.3.24 of Specification P82016142. Interfacing 
modulee are defined in Table ID, If module (Drawls No. ’a) 2007236, 2007236 or 2007243 are 
replaced, paragraph 4.3.34 of PS2016143 shall be rerua for the CDU Axis of replac emen t. 

4.1.1) Replaced Module Thermal Taatii*. * AnSldg modules rdpteced fehatt'be thermally 
tested oa'A module baif prior to Inetallatidh in thi CDU. * 

aw Urn modulee shall ha placed in a thsrmally oontreiled ohamber, whlla energised, 
at ambient air temperatures of 55* *67 and 135* n5*F for an boar at each 

temperature. 

b. The eleotrloal testa for the modules shall be performed in aooordanoe with Table IV 
at aaeh temperature speeifled to a. 

4.3.3.2 Replaoed Module Vibratioa Tasting. Digital modules replaced shall be subjected to 
module level vibratioa prior to iastallattoa la the CDU, If the modulee have not been subjected 
to vibration. 

a. The modules, white energised, shall he subjected to a vibratioa sweep from 15 
to 2055 ope at a rate of 4 octavos par minute. Urn magnitude of the vibration 
shall bs 6g rets limited to n 0.4 inch pp ooastaal dtopliosmsnt from 10 ops to 
ths c ros s o ver frequency. 
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b. The electrical tests ter tee modules dnrii* vibration shall be performed is 
acoordanoe wlte tee That yys ends ree for tee modulee specified is Table IF. 

f. PREPARATION FOR DELIVERY 

S.l GENERAL. Preparation ter delivery stall be te aooordanoe with Specification 
ND1002214. 

S. NOTES. Mom 


I 
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TABLE I 

TBAT SEPARATION 


TEST PARAGRAPH 
OF PS2016142 


EXCEPTIONS AND TEST OONDmONS 


4.1.1.1.1 

4.1.1.1 

4.1.1.1.1 

44.1 
4.1.4 


4.1. IS 


4.1.11 


4.1.11 

4.1.11 


Not nqulnl 
Not roqolrod 

11*1 rde DC Sttppljr ytltifi only appllod 
Not roqotod 

Uoo only to floltotaf roool*or oiifto opoolflod in 
Tobin m 


Ji- 

1SL 

r 

r 

i.r 

tr 

m.r 

ur 

m.r 

i7r 

Uoo only to NULL, 1' 

apoeifiod m Tibio n 

Uoo only to 

lXRSond 

Tibtoxn 

js& 

lfSj 

0* 

r 

i.r 

tr 

n. ir 

1ST 

u.r 

ITT 

•i.r 

sir 


r 

Swr 

r 


i to^A* U 


■ny.m ■■ 


Not roqolrod 
Not roqnirod 


4.1.14 


Not roqoirod 
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TABLE O 
TEST SELECTION 


REPLACED MODULE 


1007115 4.1.4, 

ERROR ANGLE COUNTER A LOGIC 4.l! 15, 


APPLICABLE TEST PARAGRAPH 
OF PS 2015141 


4.1.5, 4.1.f, 4.1.1, 4.1.11, 4.1.11,* 
4.1.15, 4.1.11, 4. S.lOnad 4.1. U 


1507145 

read counter 


4.1.4, 4.1.5, 4.1.T, 4.1.1, 4.1.11, 4.1.15,* 
4.1.11, 4.1.11, and 4.1.11 


2007141** 
DIGITAL MODE 


4.1.4, 4.1.5, 4.1.1, 4.1.T, 4.1.1, 4.1.11,4.1.11* 
and 4.1.15 


1057141** 
POWER SUPPLY 


4.1.1, lad. 4.E. 4 Qnndlftad a» hadtoaM ip TttobH- 

® Sda I a* till** ">pocifioatioQ) 


1057811 

COARSE SYSTEM 


4.1.4, 4.1.15, 4.1.11.1, 4.1.11.4, 4.1. U, 

4.1.11, 4.1.15, 4.1.11, 4.1.11,4.1.17.4 and 4.1. Id 


1557117 

D/A CONVERTER 


4.1.11, 4.1.15, 4.1.11, 4.1.17 and 4.1.15 


1007115 

MBA A QUAD REJECT. 


4.1.4, 4.1.5, 4.1.11.1, 4.1.11.1, 4. 5.14.1. 
4,1.17.1* 4.1.11, 4. A15 and 4.1.24 


1007141 

QUADRANT SELECT 


4.1.4, 4.1.5, 4.1.11.1, 4.1.11.1, 4.1.14.14, 
4.1.11, 4tAtJMlind 4.1.24 


2007154** 

MODS MODULE 


4.1.5, 4.1.1, 4.1.5, 4.1.14, 4.1.11, 4.1.10 
4.1.11 and 4.1.16 


1507212** 

INTERROGATE 


4. 


2.4. 4.2.12, 4.2. 


11.1, 4.2.14.2 and 4.2.21 


• Amplitude and width only 

* To b* run on all 5 CDU Anna 
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TABLE m 
INTERFACE * 



TABLE IF 

ELECTRICAL TESTS 


MODULE 


PROCUREMENT SPECIFICATION 

APPUCABLE 

1 REPLACED 

OR TEST PROCEDURE 

PARAGRAPHS 

2007139" 

r 

P82007139 

(Set NOTE below) 

•007140 

Vmchtal 

P82007140 

(fao NOTE below) 

•007141 


P32007141 

(8m NOTE below) 

200714ft 


P82007142 


•007230 


P82007230 


•007237 


PS2007237 

4.2.8 

•007238 

^ANALOG 

P82007230 

1.8.8 

2007243 
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APOLLO GIN Specification 
ND1002352 REV- 


1. SCOPE 

1.1 PURPOSE. This specification establishes the test requirements for repaired OPP 
Guidance and Navigation Systems (Block II), hereafter called the GIN System, which have 
been returned for repair or replacement of nonconforming subassemblies and assemblies. 

1*2 DEVIATIONS. Deviations from the requirements of this specification are permitted 
without waivers only as specified in the Apollo Repair Retest Order (ARRO) and as authorized 
by NASA/RASPO. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE DOCUMENTS. The following documents form a part of this specification 
to the extent specified herein. 


SPECBflCATK>N 


APOLLO GAN 


ND1002214 

General Specification for Preservation, Packaging, 
Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

P82015000 

Master End Item Detail Specification Part n, 

Product Configuration and Acceptance Test Require¬ 
ments, PGNCS Spacecraft Equipment, Block n 

DRAWINGS 


APOLLO GAN 


2003100 

Computer Assembly 

2003985 

AGC DSKY Assembly „ 

2007200 

Power and Servo Assembly 

2007201 

PIPA Electronics Assembly 

2007222 

Coupling oats Unit Assembly 

2011000 

Optics Unit Assembly 

2014678 

GIN Indicator Control Panel Assembly 

2014641 

GIN Interconnect Harness "A" 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the GW System shall consist of Recertification Testing or 
Minimum Retests, but not both. Additional testing may be specified by ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the G4N System 
shall be subjected to all testing specified under 4.4. 

4.3 MINIMUM RETEST. The G6N System shall be subjected to the selected testing under 4.4 
which Is applicable to the assembly repaired or replaced only when Minimum Retest is speci¬ 
fied by the ARRO. In those Instances where "applicable portions" of a J DC are specified, the 
entire JDC need not be performed. Only those steps which pertain to the repaired unit (and 
associated set-up and procedural steps) are necessary. When reverting to subsystem testing, 
it is necessary that the appropriate subsystem tests shall be performed first, then followed by 
the JDC's specified In the Block n GtiN test configuration. 

4.4 TESTING 

4.4.1 Power and Servo Assembly (PSA). Retest for the PSA shall be specified in Table I. 

4.4.2 Inertial Measurement Unit (IMU). Retest for the EMU shall be as follows: Revert to 
Inertial Subsystem testing and perform JDC's in Table II as applicable. 


4.4.3 Command Module Computer Assembly (CMC). Retest for the Command Module Com¬ 
puter shall be as specified in Table m. 

4.4.4 Coupling Data Unit (C DU). Retest for the CDU shall be as specified in Table IV. 

4.4.5 PIPA Electronics Assembly (PEA). Retest for the PEA shall be as follows: Revert 
to SSS testing and perform JDC's in Table V as applicable. 

4.4.6 Main Panel D6KY. Retest for the Main DSKY shall be in accordance with the tests 
specified in Table VL 

4.4.7 Nav DSKY. Retest for the Nav DSKY shall be In accordance with the tests specified 
in Table VIL 

4.4.8 Indicator Control Panel (GN1C). Retest for the GNIC shall be in accordance with the 
tests specified in Table VIII. 

4.4.9 Optics Unit Assembly (QUA). Retest for the OUA shall be in accordance with the tests 
specified in Table IX. 

4.4.10 Nav Base (NB). Retest for the NB shall be In accordance with the tests specified in 
Table X. 
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4.4. 11 Harness Group. Mini mu m Retest for the harness assemblies shall be as 
specified in Table XI. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification NDl 002214 . 

6. NOTES 


6.1 INSTALLATION JDC'S. - Insta llati on JDC's shall be performed when applicable. 

6.2 JDC'S. - The following JDC numbers and titles are included for reference: 


JDC 


TITLE 


12200 

12201 

12202 

12203 

12204 

12205 

12206 

12207 

12208 

12209 

12210 
12211 
12212 

12213 

12214 

12215 

12216 

12217 

12218 

12219 

12220 
12221 
12222 
12223 
12299 


GW System Visual Inspection 

Assembly and Preparation of GW System for Testing 
Prepare GSE for GIN System Acceptance Testing 
Ground Support Equipment Turn On 

General Turnon and Turnoff Procedures for the GW System 

Standby Control Test 

GW System Operational Test 

Operate Control Test 

GW System Power Supplies Test 

CGC Output Test 

CGC Input Test v- 

Optics Coordinate Transformation Control Test 

Zero Optics Test 

Optics Slew Rate Test 

Optics Positional Accuracy Test 

Master Initialization 

Semi Automatic Mode Test 

IMU Performance Test 

GW Fine Align Test 

IRIG Scale Factor Test 

Gimbal Response Test 

Spacecraft Display and Control Test 

Gyro Compassing 

Alignment of GW System Optical Targets 
Post Test Performance of IMU for Shipment 
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APOLLO GIN Specification 
ND1002357 REV A 

1. SCOPE 

1.1 PURPOSE. ThU specification establishes the Umttatiom for straighten!* beat coansetor 
oontieti. The limits spsciftsd hsrsiii hmt been iMaUlaM by mbuttoa lasts sad say ooataeti 
which am ssd thsss limits may sot bs re w ork ed la aorordaans wtth this spsctflsrtloa. 

I. APPUCABLE DOCUMENTS 

5.1 EFFECTIVE ISSUES. Tbs following doca m sa t s form a part si this sys siflc a M oa to ths 
extant specified herein. 

SPECIFICATIONS 

APOLLO GIN 

ND1002136 Spsciflcstkm for Assembly of Elsetrieal Wrapost Coatasli 

sad Insulators 

DRAWINGS 

Cowksctor, Reeeptaele, Elsetrieal. Hermetic Seal 
Connector, Rsesptacls, Elsetrieal, Hsrmstic Seal 
Contact, Wrapost, Fsaab Miniature 
Contact, Wrapost, Male Miniature 
SUiooas Compound 

1010382 Contact, Binds, Edge Coansetor 

•1010770 Contact, Crimp Type No. 22 Bias, Pin and Socket 

1010783 Coansetor, Rsesptacls, Electrical, Hsrmstic Seal 

1810038 Osaaeetor, Receptacle, 


APOLLO GAN 
1000348 
1006301 
1000781 
1000782 
1008084 


1010004 


Elsetrieal 


Elsetrieal, Hermetic Seal 
Islam, Mala Crimp Type 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the limitations for straightening bent connector 
contacts. The limits specified herein have been established by evaluation tests and any contacts 
which exceed these limits may not be reworked in accordance with this specification. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the extent 
specified herein. 

SPECIFICATIONS 

Mllltaxy 

MIL-S-8660 Silicone Compound (DC-4) 

APOLLO GftN 

ND1002136 Specification for Assembly of Electrical Wrapost Contacts 

and Insulators i 

DRAWINGS 

Connector. Receptacle, Electrical, Hermetic Seal 

Connectox; Receptacle, Electrical, Hermetic Seal 

Contact, Wrapost, Female Miniature 

Contact, Wrapost, Male Miniature 

Contact, Blade, Edge Connector 

Contact, Crimp Type No. 22 Size, 

Pin and Socket 

Connector, IMoeptacls , Electrical, Hermetic Seal 
Connector, Receptacle, Electrical, Hermetic Seal 
Contact, Electrical Miniature, Male Crimp Type 
Contact,Wire Wrap, Double Ended 
Connector, Receptacle, Electrical, Hermetic Seal 


APOLLO G&N 
1006348 
1006361 
1006781 
1006782 
1010382 
*1010770 

1010783 

1010936 

1010955 

1010994 

1012151 
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3. REQUIREMENTS 

3.1 GENERAL. The requirements of this specification shall be applicable only to the contacts 
specified herein. Any other contact configuration or utilization of base materials will require 
a special evaluation to establish bend characteristics of the part prior to straightening the 
contact. 

3.2 PREREQUISITE TO STRAIGHTENING CONTACTS. Prior to determining the feasibility 
of straightening a specific contact, the following criteria must be established and documented. 

3.2.1 Part Type. Identify by part number (including dash number) and name of manufacturer. 

3.2.2 Circuit Point Identification. The specific contact or contacts affected will be identified 
by assembly identification number and contact number. 

3.2.3 Degree of Bend. Determine the degree of bend. Optical gages and tools may be used 

to determine the amount of bend from true centerline of contact. A terminal shall be designated 
as a "Bent Contact" if misalignment is such that normal engagement of mating assemblies is not 
possible without risk of causing additional damage such as; damage to socket contact, further 
bending of pin contact, fracturing of contact or recessing of contact. 

• i 

3.2.4 History. Establish past history of the contact to determine if the contact has been 
previously bent and straightened. 

3.2.5 Need for Straightening* Establish need for straightening. During initial assembly when 
contacts are readily accessible, any bent contacts shall be replaced. 

3.3 STRAIGHTENING CRITERIA 

3.3.1 Female Contact Wrapost (P/N 1006781). The contact cannot be straightened. Any attempt 
to straighten the contact will result in permanent damage. After installation in nylon insulator, 
the wrapost tip may be flexed a maximum of 0.125 inch from true position to facilitate realign¬ 
ment in the installed position. Flexing of the wrapost in excess of 0.125 inch will cause 
catastrophic failure or fracturing of wrapost. 

3.3.2 Male Contact Wrapost (P/N 1006782). The contact may be straightened twice provided 
the contact has not been bent in excess of 10*. The contact may be straightened once when bent 
in excess of 10* but not more than 30*. 

3.3.3 Male Contact Wrapost (P/N 1010382). The contact may be straightened twice providing 
the contact has not been bent in excess of 20* . The contact may be straightened once when 
bent in excess of 20* but not more than 30*. 
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3.3.4 Male Contact, Crimp Terminal (P/N 1010955). The contact may be straightened twice 
provided the contact has not been bent In excess of 45*. The contact may be straightened once 
when bent in excess of 45* but no more than 90*. 

3.3.5 Contact Wire Wrap Double Ended (P/N 1010994). The contact may be straightened twice 
provided the contact has not been bent In excess of 30*. The contact may be straightened once 
when bent in excess of 30* but no more than 45*. 

3.3.6 Connector, Receptacle Electrical Hermetic Seal (P/JPs 1006348, 1006361, 1010936, 

* 1012151). The contact may be straightened twice provided the contact has not been bent in 
excess of 45*. The contact may be straightened once when bent in excess of 45* but no more 
than 90*. 

3.3.7 Pin Contacts (P/N 1610770-1). The contacts may be straightened once provided the con¬ 
tact has not been bent in excess of 10*. Contacts bent la excess of 10* may not be straightened. 

3.3.8 Connector, Receptacle Electrical Seal (P/N 101078$. A contact may be straightened 
twice provided that contact has not been bent in excess of 45*. The contact may be straightened 
once when bent In excess of 45* but no more than 90*. 

3.4 REPAIR PROCEDURE. After It has been determined that die contact been bent beyond 
the acceptable equipment requirements and can be straightened within the limits of this specifica¬ 
tion, a suitable tool will be used which will not further degrade the contact by denting or 
scratching the plated surfaces. The bent contact may be straightened with a specially designed 
tool, an adapted plastic tool or a matihg socket contact where feasible. After the oontnot has been 
stra ig h t e n ed, coat the contact surface in the vicinity where the bending occurred with a flhn 
of DO-4 compound applied with a brush. Remove all surplus DO-4 compound. The DO-4 com¬ 
pound shall be used only on the bent and straightened exposed sections of mating type contacts. 
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4. QUALITY ASSURANCE PROVCSIONB 

4.1 GENERAL. In order to aaeure proper control of stratghtenii* of contacts to the limitations 
specified herein, the contractor shall be responsible for documenting the straightening of each 
contact and the document shall become a part of the data package of the unit. 

4.1.1 Inspection. The contractor, through his quality assurance or control agency shall be 
responsible for the performance of all inspection requirements to assure that the straightened 
contacts meet the alignment, retention, and visual requirements of the control documents. In 
the case of mating contacts, should a compound bend result from the straightening action, this 
will be grounds for rejection of the repair and no further straightening of the contact will be 
permitted. 

5. PREPARATION FOR DELIVERY. This section Is not applicable to this specification. 

6. NOTES. None. 


WS:jls 
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f # Centrifu ie Yf test vte st #6). 

g. Continuity open an! short teat (teat #7). 

h. Centrifuge Y 2 test vtest #h). 

1. Electrical teat (test #9). 

propagation delay (teat #10). 

Umitwer base back bias (teat #11)* 

1. DC Current Gam Measurement (Teat #12). 
n . Helium leak test (Teat #13). 

n. Gross leak Teat (Teat #14). 

o. operation life teat (teat #15). 

p. Electrical teat (Teat #16). 

q. Vibration test (t*st #17). 

r. Shock teat (tear #18). 

# # Continuity test (teat #19). 

t. Internal visual inspection (teat #20). 

q. X-Ray Inspection (teet #21) optional. 

A flow diagram of the above sequence la attached. 

3.3...1 Hemov i£ i . - - _ 

-c*-£-g rr0 p 1C failures only shall be removed from the teat 

Mqtinnct «t th. point of detection and subjected to failure .n«ly«i.. 

The point in the te.t sequence 3.3.1 Wher. th. t.ilur. «• ,tat,c ** d , 

recorded and . .et of .lectncal r.adinq a. specific in p.r^r«ph 3.3a^ 
•hall b. par formed. All electrical failurae at the and of th. taat 
3.3.1 .hall ha subjected to failure analyaia except the failurae aa defined 
in 6.2.3 (a), (b), & d) may be returned to the vendor* 

3.3.2 Testa, 

3,3.2 ^ External Visual Insp ection^ (Tamt #1^ 

Each lot of nor gates shall bo subjected to *>" • K i* r ™U 
visual inspection in accordance with MIU—STD-750, method 2071 PP 

2E .SSTiLa. control 100.111 o. 100..0* 

t quirements to b. negotiated with th. vendor, and to bo included in th. pur 
t chase order. 
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3.3.2.16 Vibration Test (Test #17) 


The vibration test shall be performed on random sample of 
77 units.* The vibration test shall be performed in accordance with 
MIL-STD-750, Method 2056, 30g's from 5 to 2000 cps limited to 0.12 inch 
double amplitude, 3 cycles, 15 minutes per cycle minimum. 

3.3.2.17 Shock Test (Test #18) 

The shock test shall be performed on the same units tested 
in 3.3.2.16. The shock test shall be performed in accordance with MIL-STD- 
750, Method 2016, 1500 g*s, 0.5 m sec 5 blows in all axis directions, 30 
blows total. 

3.3.2.18 Internal Visual Inspection (Test #20) 

The internal visual inspection shall be performed on the 82 
units from test 3.3.2.17 and 3.3.2.3 and in accordance with HD 1002257. 

If x-Ray (ref t test #21) inspection is performed on the lot, the failure 
modes covered by HD 1002257 which are considered screenable by X-Ray 
Inspection shall not apply. 

3.3.2.19 X-Ray Inspection (Optional) 

After the completion of third electrical test (#16), all 
devices remaining in the lot will be subjected to an X-Ray Inspection, 
for inclosed conductive particles, shorts due to bent internal lead wires, 
and any other condition considered by the inspector, to be abnormal. The Q 
X-ray photographs used in this inspection will be taken perpendicular (± 15 ) 
to the plane of the lid of the flat pack. 

4. QUALITY ASSURANCE PROVISIOHS 

4.1 GENERAL 

In order to assure proper control of the acceptance process covered 
by this specification, the contractor shall meet all the requirements speci¬ 
fied herein and shall provide continuous audit of the acceptance process to 
assure compliance with the requirements of this specification. 


4.1.1 Inspection 

The contractor, through his quality assurance or control agency 
shall be responsible for the performance of all inspection requirements and 
tests specified herein. 


4.2 FAILURE CRITERIA 

4.2.1 Failure Analysis 

All Hor gates or Hor gate expanders failing in the electrical tests 
specified in 3.3.2 (test #3, 7, 9, 12, and 16) except the non-catastrophic 
failures as defined in 6.2.3 (a,b, 6 d), shall be subjected to a failure 
analysis sufficient to identify cause and mode of failure. For failure 

definitions refer to Section 6.2. mmmnlmrn 

• When samples are selected for tests #10, #11, A 17, the sampl 
•h.11 be representative of all diffusion sub-lot. in the ship~nt lot. 
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4.2.2 Failure Modes (Cont*d) 

b. Class B failure nodes (class B failure modes are of a 
type less readily detected during screen and burn-in 
as compared with Class A) • 

1. Shorts resulting from leads touching any other 
leads and shorts resulting from leads touching 
metal interconnects. 

2. Opens in the interconnect due to the gold- 
aluminum eutectic formation at the neck of an 
interconnect• 

3. Shorts through the silicon dioxide due to poor 
oxide dielectric strength. 

4. Shorts through the oxide because the bonds are 
too close to the chip edge. 

5. Shorts, intermittent or otherwise, due to 
particles in the package. 

6. Shorts, intermittent or otherwise, due to free 
lead material and fixed extra leads or lead 
material. 

7. Catastrophic failures due to surface 
instabilities. 

8. Opens in interconnect at oxide steps detected 
during test 3.3.2.3. 

MOTE: If X-Ray inspection is performed on the entire 
lot (ref para 3.3.2.19), any failure mode 
considered screenable by X-Ray inspection will 
be considered a class A failure mode. 

c. Class C failure modes (class c failure modes are of a 
type which are time dependent and/or are not easily 
detected during screen and burn-in)• 

1. Opens in the interconnect due to corrosion. 

2. Opens in the interconnect detected after test 
3.3.2.3 at oxide steps. 

3. Opens in the interconnect detected after test 
3.3.2.3 at scratches. 

4. Any failures due to electrically insulating or 
electrically high resistance layers forming 

at the silicon oxide window between the metal 
contact and the silicon or between the layers 
of metal. 

5. Die separated from package header. 
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d. Group III Class C failure modes. 

e. Group IV Any failure, except induced failures# 

not listed in Section 4.3.2 or any 
failure for an unknown cause. 


TABLE I 





''roup 

Ehshhhi 

0.5% 

I 7,9,and 16 

0.5% 


♦Haxit niun Percent of Failures 


0 

Group I 


Group III 

Group IV 


0.3% _ 


0.04% 

0% 


G. j-% 

0.04% 

0.02% 

0% 


*For shipment lots of from 4000 to 5000 units, use the same number of 
allowable failures as applied to lots of 5000. For smaller lots, use 
percentages as shown in Table I. If the number of unit failures 
allowable is calculated to be a mixed number# a combination of an integer 
and a fraction, use the integer only. ✓ 


TABLE II 


Test Lumber (See ParaGraph 3.3.1 

Maximum Percent of Failures or 

Maximum Allowable reiects 

2 

1 defective unit# Physical Dimensions 

2 

1 defective unit# Lead fatigue and 
tension 

12 

10 Units \ 


\r \ 

19 

1 unit — - 

20 ** 

8 units 


** Those failure modes covered by ND 1002257 which are screenable 

by X-Ray inspection shall not apply to the maximum allowable rejects 
when the X-Ray inspection option (REFs Test #21) is performed on the 
lot. 
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6.2.11 Internal Vianal Inspection Failure* 

A Failure at teat #20 of paragraph 3.3.1 ie a failure to 
* meet the criteria of ND 1002257. (Where the X-Ray inspection option 
is used, the failure modes covered by ND 1002257 which are considered 
screenable by X-Ray inspection shall not apply) 

6.2.12 Continuity Failure , 

A failure of the continuity test is the detection of an 
open or a short. 

6.2.13 X-Ray Inspection (Optional) ^ 

If X-Ray inspection is performed (test #21), any device 
which shows evidence of enclosed conductive particles, shorts due to . 
bent internal lead wires, or other abnormal conditions will be 
Jt considered a reject. 
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P0* PLIGHT HARDWARE 

PLOW DIAGRAM FOR THE TEST SEQUENCE 3.3.1 
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4. QUALITY ASSURANCE PROVISIONS 


4.1 GENERAL. Testing of the IMU shall eonslst of Reoertlflcatlon Testing or Minimum 
Retests, M Mt both. Additional toitiif may bo specified by tbi ARRO. 

4.S RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the IMU shall 
ba subjected to all testing specified 1 b 4*2 of the applicable prrninmsilt seeo1flnat1nB_ miilOlDI 
(Block O), FS20186Q1 (Blook II orAEM)^ or P62016152 (LEM). 


4. S MINIMUM RETEST. The IMU shall he subjected to the applicable toet(s) listed la either 
Table I(Rtook B^lbbie H (Block II cr LEM), or Ttfcie IB-(LEM)*: Whenever the IMU is 
tor bmgmetioa or component setest, the tolkmiag tosto shaUbTi openea 

inspection «tonposNl mtoet la erdasr to laeare npttiiiem IMU performs 


a. Bailstsnss par 4.2.4 sf tbs ap p l ica ble preonrasneat spoeiflestlcn 

b. Iasalatlea Reeistaaoe per 4.2.16 of the applicable prcoarement speclfloatifla 
e. Gtmbal Torque per 4. 2. IS sf the applicable procurement 

4. Phasing tests as applicable, subsequent to component level leteeU 

*. PREPARATI0N FOR DELIVERY 


GENERAL* Preparatisa far delivery shall be to acoerdaaoe with Specification ND100S214. 
2. MOTES 


i. 1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUAUTT VERIFICA¬ 
TION CROSS REFERENCE INDEX Oper the applicable specification, P82016164, P6 2918201 
or P82016152). 


Test/E xamlaatl on 

Requirement 

Method 

Heat Exchanger Leak Rato 

§.1*2.1 

4.2.2 

Heat Exchanger Pressure Drop 

S. 1.2.2 

4.2.2 

PIPA Temperature 

2.1.2. J 

4.2.2.2 

DUG Temperature 

2.1.2.4 

4.2.2.2 

Temperature Alarm Limits 

2.1.2.7 

4.2.2.1 

Blower Operation 

2.1.2.2 

4.2.2.2 

Torque Motor Phasing 

2.1.2.12 

4.2.2 

IX and 16X Resolver Phasing 

2.1.2.12 

4.2.7 

Precision Resolver Alignment Module 

2.1.2.14 

4.2.2 

PIP Phasing 

2.1.2.12 

4.2.2 

DUG and Gyro Error Resolver Phasing 

2.1.2.12 

4.2.12 

Balance 

2*1.2.17 

4.2.11 

Gimbal Torque 

2.1.2.18 

4.2.12 

Pressure 

2*1.2.12 

4.2.12 

Telemetry Signal Outputs 

2.1.2.20 

4.2.14 

PTC Interlook 

2*1.2.21 

4.2.12 



TEST REQUIRED PER SPECIFICATION PS2016154 (BLOCK II) 
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J 


; *» ' > 


91 *8*9 

oo o o o o o oo o e o o o o 

81 *8*9 


wn 


81 *8*9 


81 *8 *9 

oo o o o o o oo o o oo o o 



01*8*9 

X ® 

6***9 

XX © 

8*8 # t 

■ l o 

L m 8*9 


9*8*9 


moon 

09 10 10 O © © © 

8 *9 *8 *9 


*8*9 *8 *9 

o o o •' e 


oo ooooooo o 


oo ooooooo o 

hood 

oo o o o o o oo o o oo o o 

hdsj 


1*8*9 

XX X X X X X XX X X XX X X 

8 *8 *8 *8 

CO 00 00 

1 *8 r 8*8 

X X X X X XX X X XX X K 

PART 

REPLACED- 
NASA Dwg. No. 

2021500 25 IR1G 

2018844 PIP CALIB. 
ASSY. 

2007060 PIP Preamp 
2007064 Temp. 

Control Module 
2018826 Temp. 

Control Thexmo 
2007170 Temp/ 

Alarm Module 

2007172 Blower 

Control Module 
2018826 Blower 

Control Thermo 
2018641 Heater SM 
2018741 Htr A T. M. 

AaayHUG 

2007019 Txmna- 
former 

2007204 Preolalon 
Reaolrer Module 
2018644 Blower 

2018824 Temp Alarm 
Thermo Lo Limit 
2018823 Temp Alarm 
Thermo Hi Limit 


J 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the IMU shall consist of Recertification Testing or Minimum 
Retests, but not both. Additional testing may be specified by the ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO the IMU shall 

™ Circle 

tor ta.pwa.m or component retest, the following testa shall be performed .ubs-m^t. 
pection or component retest in order to insure optimum IMU performance. 

Resistance per 4.3.4 of the applicable procurement specification 
Insulation Resistance per 4.3.16 of the applicable procurement specification 
G mbal Torque per 4.3.12 of the applicable procurement specification 
Phasing tests as applicable, subsequent to component level retest 

“° pha8ln * teat8 «« 4 -3.9«Ki 4.3.10 of the applicable 
procurement specification subsequent to a component level retest of a PIP or IRIQ. 

5. PREPARATION FOR DELIVERY 

8.! GENERAL. Preparation for delivery shall be In ecoordanee with Specification ND1002214. 

6. NOTES 

PERFORMANCE AND CONFIGURATION REQUIREMENT8/QUALITY VERIFIOA- 
PS20161MK FERENCE ™ DEX <P * r the «PP“e«“e apedflcatlon, PS2016164. PS2018601 or ’ 


Test/Examination 

Heat Exchanger Leak Rate 
Heat Exchanger Pressure Drop 
PIPA Temperature 
HUG Temperature 
Temperature Alarm Limits 
Blower Operation • 

Torque Motor Phaalx^ 

IX and 16X Resolver Phasing 
Precision Resolver Alignment Module 
PIP Phasing 

IRIQ and Gyro Error Resolver Phasing 

Balance 

Gimbal Torque 

Pressure 

Telemetry Signal Outputs 
PTC Interlock 


Requirement 


Method 


3.1.2.1 

4.3.2 

3.1.2.2 

4.3.3 

3.1.2.3 

4.3.5.5 

3.1.2.4 

4.3.5.5 

3.1.2.7 

4.3.5.1 

3.1.2.8 

4.3.5.2 

3.1.2.12 

4.3.6 

3.1.2.13 

4.3.7 

3.1.2.14 

4.3.8 

3.1.2.15 

4.3.9 

3.1.2.16 

4.3.10 

3.1.2.17 

4.3.11 

3.1.2.18 

4.3.12 

3.1.2.19 

4.3.13 

3.1.2.20 

4.3.14 

3.1.2.21 

4.3.15 
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b. 

c. 

d. 


4. QUALITY ASSURANCE PROVISIONS 

4.1 GEOTRAL. Testing of the IMU shall consist of Recertification Testli« or Minimum Retests 

but not both. Additional testing may be specified by the ARRO. * 

4# ki R fCERTIFICATION TESTING. Unless otherwise specified by the ARRO, the IMU shall be 
subjected to all testing specified in 4.3 of the applicable procurement specification, PS2016154 
(Block II), PS2018601 (Block II or LEM), or PS2016152 (LEM). 

4.3 BONIMUM RETEST. The IMU shall be subjected to the applicable test(s) listed in either 
Table I (Block n). Table H (Block H or LEM), or Table m (LEM). Whenever the IMU la opened 
for Inspection or component retest, the following tests shall be performed subsequent to the 
inspection or component retest in order to insure optimum IMU performance. 

a. Resistance per 4.3.4 of the applicable procurement specification 

Insulation Resistance per 4.3.16 of the applicable procurement specification 
Glmbal Torque per 4.3.12 of the applicable procurement specification 
Phasing tests as applicable, subsequent to component level retest, 
e. Perform complete PIP and IRIG phasing tests per 4.3.9 and 4.3.10 of the applicable 
procurement specification subsequent to tf component level retest of a PIP or IRIG. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

5.2 RESTORATION OF THE RESOLVER ALIGNMENT MODULE ADJUSTMENT CAPABILITY 
The sealant on the Resolver Alignment module (A7) shall be removed prior to delivery of the IMU 
whenever any of the glmbal halves are removed. 

6. NOTES 

P ? ODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUAUTY VERIFICA¬ 
TION CROSS REFERENCE INDEX (per the applicable specification, P82016154, PS2018601 or 
PS2016152). 

Test/Examination 
Heat Exchanger Leak Rate 
Heat Exchanger Pressure Drop 
PIPA Temperature 
IRIG Temperature 
Temperature Alarm Limits 
Blower Operation 
Torque Motor Phasing 
IX and 16X Resolver Phasing 
Precision Resolver Alignment Module 
PIP Phasing 

IRIG and Gyro Error Resolver Phasing 
Balance 
Glmbal Torque 
Pressure 

Telemetry Signal Outputs 
PTC Interlock 


Reauirement 

Method 

3.1.2.1 

4.3.2 

3.1.2.2 

4.3.3 

3.1.2.3 

4.3.5.5 

3.1.2.4 

4.3.5.5 

3.1.2.7 

4.3.5.1 

3.1.2.8 

4.3.5.2 

3.1.2.12 

4.3.6 

3.1.2.13 

4.3.7 

3.1.2.14 

4.3.8 

3.1.2.15 

4.3.9 

3.1.2.16 

4.3.10 

3.1.2.17 

4.3.11 

3.1.2.18 

4.3.12 

3.1.2.19 

4.3.13 

3.1.2.20 

4.3.14 

3.1.2.21 

4.3.15 
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APOLLO G6N Specification 
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4. QUALITY ASSURANCE PROVBIONS 

4.1 GENERAL. Testing of the IMU shall consist of Recertification Testing or Minimum Retests, 
but not both. Additional testing may be specified by the ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO. the IMU shall be 
subjected to all testing specified in 4.3, except 4.3. 2 Heat Exchanger Leak Rato, of the applicable 
procurement specification, PS2016154 (Block II). PS2018601 (Block H or LEM). or PS2016152 
(LEM). 

4.2.1 Heat Exchanger. The heat exchanger and quick disconnect couplings shall not leak when 
pressurised with coolant as specified in 3.9 to 90-94 pslg-for one hour. 

4.3 MINIMUM RETEST. The IMU shall be subjected to the applicable test(S) listed in either 
Table I (Block H), Table H (Block U or LEM), or Table HI (LEM). Whenever the IMU is opened 
for inspection or component retest, the following tests shall be performed subsequent to the 
inspection or component retest in order to insure optimum IMU performance. 

a. Resistance per 4.3.4 of die applicable procurement specification 

b. Insulation Resistance per 4.3.16 of the applicable procurement specification 

c. Gimbal Torque per 4.3.12 of the applicable procurement specification 

d. Phasing tests as applicable, subsequent to component level retest. 

e. Perform complete PEP and IRIG phasing tests per 4.3.9 and 4.3.10 of the applicable 
procurement specification subsequent to a component level retest of a pip or IRIG. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

5.2 RESTORATION OF THE RESOLVER ALIGNMENT MODULE ADJUSTMENT CAPABILITY. 

The sealant on the Resolver Alignment module (A7) shall be removed prior to delivery of the IMU 
whenever any of the gimbal halves are removed. 

6. NOTES 4 


6.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY VERIFICA¬ 
TION CROSS REFERENCE INDEX (per the applicable specification, PS2016154, PS2018601 or 
PS2016152). 


Test/Exam ination 

Requirement • 

Method 

Heat Exchange): Leak Rato 

3.1.2.1 

4.3.2 

Heat Exchanger Pressure Drop 

3.1.2.2 

4.3.3 

PIPA Temperature 

3.1.2.3 

4.3.5.5 

IRIG Temperature 

3.1.2.4 

4.3. 5. 5 

Temperature Alarm Limits 

3.1.2.7 

4.3.5.1 

Blower Operation 

3.1.2.8 

4.3.5.2 

Torque Motor Phasing 

3.1.2.12 

4.3.6 

IX and 16X Resolver Phasing 

3.1.2.13 

4.3.7 

Precision Resolver Alignment Module 

3.1.2.14 

4.3.8 

PIP Phasing 

3.1.2.15 

4.3.9 

IRIG and Gyro Error Resolver Phasing 

3.1.2.16 

4.3.10 

Balance 

3.1.2.17 

4.3.11 

Gimbal Torque 

3.1.2.18 

4.3.12 

'Pressure 

3.1.2.19 

4.3.13 

Telemetry Signal Outputs 

3.1.2.20 

4.3.14 

PTC Interlock 

3.1.2.21 

4.3.15 
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3. REQUIREMENTS 

3.1 TEST CONDITIONS. Teat conditions for the IMU shall be as specified In the applicable 
proouremantspeciflcaiion, PB2016134 (Bloakll), PS201S601 (Block Ilor LEM), or P82016J62(LEM). 

3.1.1 Heater Power. Whenever heater power 1s not applied through oooneotar J-l or the 
temperature Is not maintained through the use of the Portable Temperature Controller, the 
complete IMU assembly shall be maintained at 130* ±5*F with the use of a hoed. 

3.1.2 Snap-In Bellows. Whenever the IMU has coolant in the heat exchanger passages 
without being connected to a oooiant supply, a snap-in bellows shall be Installed. 

3.2 REPLACEMENT SUBASSEMBLIES AND COMPONENTS. Only subassemblies and 
components that have met the requirements of their applicable procurement documents or 
drawings, as applicable, shall be used as replacement subassemblies and components. 

3.3 WORKMANSHIP. Unless otherwise speoifled.alt assembly Snfl testing perforated under this 
Specification shall be In accordance with thsixequireiDisntB of the Drawing Compliance paragraph of 
the applicable procurement document. 

3.4 MASKING. When stripping lead wires, soldering or repairing broken solder connections 
on the IMU, the area surrounding the repair shall be masked off to prevent any foreign matter 
from contaminating the IMU. 

3.5 ROTATION OF 8UBAS8EMBLIE8. When routing the Stable Member or the gimbals, 
care shall be exercised so as to ensure that the assemblies are rotated less than 30*/seo 
and that hands are kept off the modules and wiring harnesses during rotation. 

3.6 WIRE STRAIN. When removing or replacing any subassembly or component, care shall 
be exercised to ensure that there Is no strain applied to the wires. 

3.7 PROTECTIVE COVER. When work is not being accomplished on the IMU during repair 
or retest, the production case cover or the temporary plahtlc case cover shall be Installed* 

3.8 IMU STORAGE. When the IMU Is to be stored In excess of 48 hours, the IMU heat 
exchanger shall be purged and filled with dry air or nitrogen at 1 atmosphere pressure. 

3.9 COOLANT COMPOSITION. The oooiant composition used In the liquid oooiant loop shall 
be In accordance with the applicable specification as specified In 3.1. 

3.10 PRECAUTIONS. The si t uations which led to the repair or replacement of a nonconforming 
subassembly may also have Induced a malfunction In other subassemblies. Before proceeding 
with retest of the IMU, detailed investigation is required regarding the proper operation of all 
subassemblies which interact with the nonconforming unit. 


3 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the IMU shall consist of Recertification Testing or Minimum Retests, 
but not both. Additional testing may be specified by the ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the IMU shall be 
subjected to all testing specified in 4.3, except 4.3.2 Heat Exchanger Leak Rate, of the applicable 
procurement specification. PS2016154 (Block II), PS2018601 (Block n or LEM), or P82016152 
(LEM). The PIP temperature shall meet the requirements specified hi 4.3.2. 

4.2.1 Heat Exchanger. The heat exchanger and quick disconnect couplings shall not leak when 
pressurized with coolant as specified in 3.9 to 30-94 peig lor one hour. 

4.2.2 PIP Temperature. The average PIP shall be within *0.6"F of the nominal specified in Para. 
4.3.5.5 of the applicable procurement specification with a maximum instability of *0.2*F. 

4.3 MINIMUM RETEST. The IMU shall be subjected to the applicable test(s) listed in either 
Table I (Block U), Table n (Block n or LEM), or Table in (LEM). Whenever the IMU is opened 
for inspection or component retest, the following tests shall be performed subsequent to the 
inspection or component retest in order to insure optimum IMU performance. 

a. Resistance per 4.3.4 of the applicable procurement specification 

b. Insulation Resistance per 4.3.16 of the applicable procurement specification 

c. Gimbal Torque per 4.3.12 of the applicable procurement specification 

d. Phasing tests as applicable, subsequent to component level retest. 

e. Perform complete PIP and IRIG phasing tests per 4.3.9 and 4.3.10 of the applicable 
procurement specification subsequent to a component level retest of a PIP or IRIG. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

5.2 RESTORATION OF THE RESOLVER ALIGNMENT MODULE ADJUSTMENT CAPABILITY. 

The sealant on the Resolver Alignment module (A7) shall be removed prior to delivery of the 
IMU whenever any of the gimbal halves are removed. 

6. NOTES 

6.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY VERIFICA¬ 
TION CROSS REFERENCE INDEX (per the applicable specification, PS2016154, PS2018601 or 
PS2016152). 


Test/Examination 

Requirement 

Method 

Heat Exchanger Leak Rate 

* 3.1.2.1 

4.3.2 

Heat Exchanger Pressure Drop 

3.1.2.2 

4.3.3 

PIP A Temperature 

3.1.2.3 

4.3.5.5 

IRIG Temperature 

3.1.2.4 

4.3.5.5 

Temperature Alarm Limits 

3.1.2.7 

4.3.5.1 

Blower Operation 

3.1.2.8 

4.3.5.2 

Torque Motor Phasing 

3.1.2.12 

4.3.6 

IX and 16X Resolver Phasing 

3.1.2.13 

4.3.7 

Precision Resolver Alignment Module 

3.1.2.14 

4.3.8 

PIP Phasing 

3.1.2.15 

4.3.9 

IRIG and Gyro Error Resolver Phasing 

3.1.2.16 

4.3.10 

Balance 

3.1.2.17 

4.3.11 

Gimbal Torque 

3.1.2.18 

4.3.12 

Pressure 

3.1.2.19 

4. 3.13 

Telemetry Signal Outputs 

3.1.2.20 

4.3.14 

PTC Interlock 

3.1.2.21 

4.3.15 
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4.1 GENERAL. Testing of the IMU shall consist of Recertification Testing or Minimum Retests, 
but not both. Additional testing may be specified by the ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the IMU shall be 

subjected to all testing specified in Table IV. The PIP temperature shall meet the requirements 
specified in 4.2.2. , 


4.3 MINIMUM RETEST. The IMU shall be subjected to the applicable test(s) listed in either 
Table 1 (Block H), Table O (Block n or LEM), or Table IH (LEM). Whenever the IMU is opened 
for inspection or component retest, the following tests shall be performed subsequent to the 
inspection or component retest in order to insure optimum IMU performance. 

a. Resistance per 4.3.4 of the applicable procurement specification 

b. Insulation Resistance per 4.3.16 of the applicable procurement specification 

c. Gimbal Torque per 4.3.12 of the applicable procurement specification 

d. Phasing tests as applicable, subsequent to component level retest. 

e. Perform Complete PIP and IRIG phasing tests per 4.3.9 and 4.3.10 of the applicable 
procurement specification subsequent to a component level retest of a PIP or IRIG. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

5.2 RESTORATION OF THE RESOLVER ALIGNMENT MODULE ADJUSTMENT CAPABILITY. 
The sealant on the Resolver Alignment module (A7) shall be removed prior to delivery of the 
IMU whenever any of the gimbal halves are removed. 

6. NOTES 

6.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY VERIFICA¬ 
TION CROSS REFERENCE INDEX (per the applicable specification, PS2016154, PS2018601 or 
PS2016152). * 


Test/Examination 

Requirement 

Method 

Heat Exchanger Leak Rate 

3.1.2.1 

4.3.2 

Heat Exchanger Pressure Drop 

3.1.2.2 

4.3.3 

PIPA Temperature 

3.1.2.3 

4.3.5.5 

IRIG Temperature 

3.1.2.4 

4.3.5.5 

Temperature Alarm Limits 

3.1.2.7 

4.3.5.1 

Blower Operation 

3.1.2.8 

4.3.5.2 

Torque Motor Phasing 

3.1.2.12 

4.3.6 

IX ami 16X Resolver Phasing 

3.1.2.13 

4.3.7 

Precision Resolver Alignment Module 

3.1.2.14 

4.3.8 

PIP Phasing 

3.1.2.15 

4.3.9 

IRIG and Gyro Error Resolver Phasing 

3.1.2.16 

4.3.10 

Balance 

3.1.2.17 

4.3.11 

Gimbal Torque 

3.1.2.18 

4.3.12 

Pressure 

3.1.2.19 

4. 3.13 

Telemetry Signal Outputs 

3.1.2.20 

4.3.14 

PTC Interlock 

3.1.2.21 

4.3.15 
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TABLE IV 

TE8T8 REQUIRED FOR RECERTIFYATION 


TEST/EXAMINA'nON 

METHOD - per applicable procurement specification 

PS 2016154 (Block II), PS 2018601 (Block U k LEM), 
or PS 2016152 (LEM), or as specified below. 

PIP k IRIG Temperature 

4.9.5.5.b (at 20% heater duty cycle only) 

NOTE: The average PIP temperature shall be within 
*0.6* F of the nominal specified in 4.3.5.5 of the 
applicable procurement specification with a maximum 
instability of ±0.2* F. 

Blower Operation k PIP k IRIG 
temperature 

4.3.5.2. a (PIP k IRIG shall be stabilised and recorded 
and shall meet the requirements specified above.) 

Telemetry Signal Outputs 

4.3.14 

Low Temperature Alarm - 
Operate 

4.3.5.1. l.a and b 

High Temperature Alarm 

Operate 

4.3.5.1.3. a and b - Perform 4.3.5.1.3. c only if the 
heater padding resistors are reselected per 3.2.2.2. 

PIP Phasing 

4.3.9 

IRIG k Gyro Error 

Resolver Phasing 

4.3.10 

Balance 

4.3.11 - Rebalance required only if weight difference of 
the replacement part and the part removed exceeds the 
value specified in Table V, or if more than one part is 
changed since previous balance check. 

Precision Resolver 

Alignment Module 

4.3.8 

Resistance • 

4.3.4 

Insulation Resistance 

4.3.16 

Drawing Compliance 

4.3.1 

Continuity k DC Resistance 

3.2.2.1 and 4.3.17 - Required only when a "soldered in" 
part is replaced. 

Gimbal Torque 

4.3.12 

Selection of Heater 

Padding Resistors 

3.2.2.2 and 4.3.17 - Required only when PIP or IRIG 
temperature limits specified above are exceeded. 

Wheel Power, Blower, Fixed 
Heater and Bias Heater Current 

4.3.5.3 - Required only when heater padding resistors 
are reselected, or when IRIG’a are replaced. 

Heat Exchanger and Quick Dis¬ 
connect Coupling Leak Test 

The heat exchanger and quick disconnect couplings shall 
not leak when pressurised with ooolant as specified in 

3.9 to 90-94 psig for one hour. 
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TABLE IV 

TESTS REQUIRED FOR RECERTIFY ATION 


TEST/EXAMINATION 

METHOD - per applicable procurement specification 

PS 2016154 (Block II), PS 2018601 (Block H ft LEM), 
or PS 2016152 (LEM), or as specified below. 

PIP ft IRIG Temperature 

4.3.6. S.b (at 20% heater duty cycle only) 

NOTE: The average PIP temperature shall be within 
*0.6* F of the nominal specified In 4.3.5.5 of the 
applicable procurement specification with a maximum 
instability of ±0.2* F. 

Blower Operation 6 PIP It 1RIG 
temperature 

4.3.5.2. a (PIP ft IRIG shall be stabilised and recorded 
and shall meet the requirements specified above.) 

Telemetry Signal Outputs 

4.3.14 

Low Temperature Alarm - 
Operate 

ft.S.S.l.Uadk, 

High Temperature Al-rm 

Operate 

4.3.5.1.3. * - ..... 

PIP Phasing 

4.3.3 

IRIG & Gyro* Error 

Resolver Phasing 

4.3.10 

Balance 

4.3.11 - Rebalance required only if weight difference of 
Hie replacement part and the part removed exceeds the 
value specified in Table V, or if more than one part is 
changed since previous balance check. 

Precision Resolver 

Alignment Module 

4.3.6 

Resistance 

4.3.4 

Insulation Resistance 

_ 4.3.16 

Drawing Compliance 

4.3.1 

Continuity 6 DC Resistance 

3.2.2.1 and 4.3.17 - Required only when a "soldered in” 
part ia replaced. 

Gimbal Torque 

4.3.12 

Selection of Heater 

Padding Resistors 

3.2.2.2 and 4.3.17 - Required only when PIP or IRIG 
temperature limits specified above are exceeded. 

Wheel Power, Blower, Fixed 
Heater and Bias Heater Current 

4.3.5.3 - Required only when heater padding resistors 
are reselected, or when IRIG's are replaced. 

Heat Exchanger and Quick Dis¬ 
connect Coupling Leak Test 

The heat exchanger and quick disconnect couplings shall 
not leak when pressurised with coolant as specified in 

3.9 to 90-94 peig for one hour. 
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TEST REQUIRED PER SPECIFICATION PS2016154 (BLOCK II) 
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2007060 PIP Preamp 
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Alarm Module 

X 


X 


0 

0 

0 









1 

0 

4 



0 


2007172 Blower 























Control Module 

X 


X 


0 

0 

0 

6 








1 

0 

4 



0 

• 5 

2018825 Blower 





‘ l 









i 









Control Thermo 

X 


X 


0 

0 

0 

SP 








1 

0 

4 



0 


2018641 Heater SM 

X 


X 


0 

0 

0 



5 






1 

0 

4 



0 


2018741 Htr k T.M. 























Assy IRIG 

X 


X 


0 

0 

0 



8 






0 

0 

4‘ 



0 


2007019 Trans¬ 























former 

X 


X 


0 





5 




0 

0 

1 

0 

4 



0 


2007204 Precision 























Resolver Module 

X 


X 


0 








0 




0 

4 



0 


2018644 Blower 

X 


X 


0 



6 








1 

0 

4 

Q 


0 


2018824 Temp Alarm 























Thermo Lo Limit 

X 


X 


0 

0 










1 

0 

4 



0 


2018823 Temp Alarm 























Thermo Hi Limit 

X 


X 


0 


0 









1 

0 

4 



0 
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TABLE I (Continued) 


PART 

REPLACED- 
NASA Dwg. No. 


C4 


04 

00 


1018609 I.G.S.A. 
T.M., O. A. 
1018610 I.G.S.A. 
T.M., M.A. 

SO 18611 LG.S. A. 

T.M., I.A. 
S018612 I.G. S. A. 

Resolver O. A. 
5018613 LG.S. A. 

Resolver MA 
5018614 LG.S. A. 

Resolver I. A. 
5018738 Case 
Mach. Assy. 
L010353 Relay 




IODE 0 - Perform requirements of complete paragraph 

X - Perform requirements of the paragraph applicable to the component replaced or other 
component or assembly affected, 

1. Weights of replacement parts shall be compared with parts removed and rebalanced only 

if the change will cause the unbalance to exceed the original requirements. Record calculations 
in history log. 

2. Reselect padding resistors per 3.2.2.2 only if PIP and IRIG temperature requirements per 
4.3.5.5* b (except see Noth 7) at 20 percent duty cycie.are not mat* Do pot reselect R2. 

3. PIP and IRIG temperatures shall be checked per 4.3. 6* i.b at 20 percent oentrfel heater - ’ - : 7 } 
duty cycle and during Blower Operation Test, 4.3.5.2. a. 

4. The Pressure Test shall be performed when an IMU is repaired subsequent to Inertial Subsystem 
testing prior to IMU shipment. 

5. PIP and IRIG temperatures shall be checked per 4.3.5.5b (except see Note 7) at 20 percent chity cycle only 

6. Use adapter cable to maintain PIP and IRIG temperatures during replacement operation, 

7* The average PIP temperature shall be 129;2±0.6° F with a maximum instability ofA0.2 o F. 

.Blower cycling will occur with a 47 to 32 percent control heater duty cycle. 
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TABLE IB 


TEST REQUIRED PER SPECIFICATION PS2016152 (LEM) 


PART 

EPLACED - 
ASA Dwg. No. 

cl 

cl 

cl 

CM 

cl 

d 
d i 

H 

cl 

Tf 

CO 

cl 

d 

d 

cl 

d 

3 

H 

id 

cl 

d 

flC 

• 

CM 

tO 

cl 

d 

H 

» 

to 

CO 

d 

to 

IO 

cl 

CD 

CO 

4 

*: 

00 

1 

00 

cl 

4 

o» 

cl 

d 

© 

H 

d 

d 

r4 

H 

00 

V 

3 

d 

3 

d 

4 

3 

d 

d 

to 

r-t 

d 

1 

<o 

H 

d 

V 


1500 25 IRIG 


2 

X 


0 

0 

0 

• 

0 

3 




0 

0 

0 

0 

4 



0 


8844 PIP CALIB. 


2 

X 


0 

0 

0 

9 

0 

5 




M 

0 

0 

0 

4 



0 


JSY. 























7060 PIP Preamp 

X 


X 


0 









X 


1 

0 

4 



0 


7064 Temp. 























ratrol Module 

X 


X 


0 

0 

0 



5 






1 

0 

4 



0 


8826 Temp Control 























iermo 

X 

2 

X 


0 

0 

0 



5 






1 

0 

4 



0 


7170 Temp/ 























Larm Module 

X 


X 


0 

0 

0 









1 

0 

4 



0 


7172 Blower 























tmtrol Module 

X 


X 


0 

0 

0 

6 








l 

0 

4 



0 


8825 Blower 




i 













■ - 






ontrol Thermo 

X 


X 


0 

0 

0 

1 








1 

0 

4 



0 


8641 Heater SM 

X 


X 


0 

0 

0 



5 






I 

0 

4 



0 


8741 Htr 6 T.M. 























ssy IRIG 

X 


X 


0 

0 

0 



5 






0 

0 

4 



0 


'7019 Transformer 

X 


X 


0 





5 




0 

0 

1 

0 

4 



0 


i7204 Precision 























esolver Module 

X 


X 


0 








0 





4 



0 


.8644 Blower 

X 


X 


0 



• 








1 

0 

4 

0 


0 


.8824 Temp Alarm 























hermo Lo Limit 

X 


X 


0 

0 










1 

0 

4 



0 


l8823 Temp Alarm 





. 


















hermo Hi Limit 

X 


X 


0 


0 









1 

0 

4 



0 
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TABLE m (Continued) 


PART 

REPLACED- 
NASA Dwg. No. 

r-i 

ei 

a' 

eo ( 

(M 

c4 

a 

oo 

H 

a 

V 

a 

ei 

* 

ei 

* 

1 

IO 

a 

1? 

•4 

CO 

a 

a* 

a 

a 

00 

IO 

eo 

lO 

IO 

00 

<0 

00 

t- 

00 

00 

00 

oo 

ei 

* 

s 

00 

H 

•H 

00 

3 

oo 

eo 

rH 

00 

s 

eo 

IO 

•H 

OO 

a 

eo 

V 

: • 

118609 LG.S. A. 

















■ 






T.M. , O. A. 



X 


0 





6 

X 





X 

□ 

4 



0 


) 18610 LG.S. A. 

















■ 






T.M., M.A. 



X 


0 

•G 




5 

X 





X 

D 

4 



D 

(See Note 6) 

) 18611 LG.S. A. 

















■ 






T.M. , LA. 



X 


0 

. ’1 




5 

X 





0 

D 

4 



D 

! 

} 18612 LG.S. A. 























Resolver O.A. 



X 


0 


! r 

6 


5 


X 

0 



X 

X 

4 

0 

0 

0 

(See Note 6) : 

D18613 LG.S. A. 







| 
















Resolver MA 



X 


0 

r ■ 




5 


X 




□ 

D 

4 



0 


018614 LG.S. A. 






j ■ - 










■ 

■ 






Resolver LA. 



X 


0 

i 




5 


X 



□ 

D 

D 

4 



0 

(See Note 6) 

016738 Case 






1 










■ 







Mach. Assy. 



X 

0 

0 

0 

0 



6 






D 

D 

a 



0 


010353 Relay ! 

X 


X 





• 








1 

■ 

[L 

0 


6 



ODE 0 - Perform requirements of complete paragraph 

X - Perform requirements of the paragraph applicable to the component replaced or other ’ 

component or assembly affected. 

1. Weights of replacement parts shall be compared with parts removed and rebalanced only 
if the change will cause the imbalance to exceed the original requirements. Record 
calculations in history log. 

2. Reselect padding resistors per 3.2.2.2 only if PIP and IRIG temperature requirements per 
4.3.5.5.b (except see Note?) at 20 percentdutycjtole are aotroet. Do not reselect R2. 

3. PIP and IRIG temperatures shall be checked per 4.3.5.5*h at 20 percent control beater dhty cycle and 
daring Blower Operation Test, 4.3.5.2. a» - • 

4. The Pressure Test shall be performed when an IMU is repaired subsequent to Inertial 
Subsystem testing prior to IMU shipment. 

5. PIP and HUG temperatures shall be checkedper 4il JL5J5 (except seeNotef J at 26 per dent dbty cycle only. 

6. Use adapter cable to maintain PIP and IRIG temperatures during replacement operation. 

_7*.._The average PIP temperature shall be 130.2±Q. 6 # F with a maximum instabilityofeO^*^-- 

8. Blower cycling will occur with a 47 to 62 percent control heater duty cycle. 
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TABLE IV 

TESTS REQUIRED FOR RECERTIFICATION 


TEST/EXAMINATION 

METHOD - per applicable procurement specification 

PS 2016154 (Block II), PS 2018601 (Block H & LEM), 
or PS 2016152 (LEM), or as specified below. 

PIP & IRIG Temperature 

4.3.5.5.b (at 20% heater duty cycle only) 

NOTE: The average PIP temperature shall be within 
±0.6° F of the nominal specified in 4,3.5.5 of the 
applicable procurement specification with a maximum 
instability of ±0.2* F. 

Blower Operation & PIP 6 IRIG 
temperature 

4.3.5.2. aj(PIP & IRIG shall be stabi li zed and recorded and sha 1 
meet die requirements specified above.) Blower eye ling will 
occur with a 47 to 62 percent control heater duty cycle. 

Telemetry Signal Outputs 

4.3.14 

Low Temperature Alarm - 
Operate 

4.3.5.1.Ua>i !>• 

High Temperature Alarm 

Operate 1 

4.3.5*1.3. * . : ... . . . . . 

PIP Phasing 

4.3.9 

IRIG & Gyro Error 

Resolver Phasing . 4 

4.3.10 

Balance 

4.3.11 - Rebalance required only if weight difference of 
the replacement part and the part removed exceeds the 
value specified in Table V, or if more than one part is 
changed since previous balance check. 

Precision Resolver 

Alignment Module 

4.3.8 

Resistance 

4.3.4 

Insulation Resistance 

4.3.16 

Drawing Compliance 

4.3.1 

Continuity 6 DC Resistance 

3.2.2.1 and 4.3.17 - Required only when a "soldered in" 
part is replaced. 

Gimbal Torque 

4.3.12 

Selection of Heater 

Padding Resistors 

3.2.2.2 and 4.3.17 - Required only when PIP or IRIG 
temperature limits specified above are exceeded. 

Wheel Power, Blower, Fixed 
Heater and Bias Heater Current 

4.3.5.3 - Required only when heater padding resistors 
are reselected, or when IRIG's are replaced. 

Heat Exchanger and Quick Dis¬ 
connect Coupling Leak Test 

The heat exchanger and quick disconnect couplings shall 
not leak when pressurized with coolant as specified in 

3. 9 to 90-94 psig for one hour. 
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GFP RETEST SPECIFICATION 
FOR 

INERTIAL MEASURING UNIT ASSEMBLIES 
(BLOCK H A LEM) 


Record of Revisions 


a 

(ft 

’<6 

€ 

e 

e 



Revision 

TDRR 

Pages 


Approvals 1 


Letter 

No. 

Revised 


AC 

NASA 

5/4/67 

A 

33713 

4, 6-11 


MGM EA 

— 

6/8/67 

B 

33923 

4. 6. 8, 10 

QM |p\V 

MGM EA 

— • 

6/8/67 

c 

33926 

4 


MGM EA 

_ 

1/27/67 

D 

34230 

4 

(lb*/k**' 

MGM EA 

— 

1C/13^7 

E 

34832 

7, 9, 11 


MGM E A 

— 

L1A6/67 

F 

35102 

3, 4 


MGM EA 

_ 

2/8/68 

G 

35573 

4, 7,9,11; was 11 pages, is now 

MGM EA 





13 pages. j < jl 

///;* 



4A1A8 

H 

36061 

12 


EA 

__ 

5/5/69 

J 

37576 

6, 7, 10, 11,12 fa 


MGM EA 

— 

9/22/69 

K 

37816 

3. 4. 6. 7. 9 -I 2 L? 

'tide 

MGM EA 

MDH 








This 


^peoificat 


ation oonsists of page 1 to 13 Inclusive. 


a , _ a 


APPROVALS 



U'k 

NASA/MSi 




MIT/IL 



L 



PART 

REPLACED- 
NASA Dwg. No. 


2021500 25 IRIG 
2018844 PIP CAUB. 
ASSY. 

2007060 PEP Preamp 
2007064 Temp. 

Control Module 
2018826 Temp. 

Control Thermo 
2007170 Temp/ 
Alarm Module 
2007172 Blower 
Control Module 
2018825 Blowdr 
Control Thermo 
2018641 Heater SM * 
2018741 Htr «k T.M. 

Assy IRIG 
2007019 Trane- 
former 

2007204 Precision 
Resolver Module 
2018644 Blower 
2018824 Temp Alarm 
Thermo Lo Limit 
2018823 Temp Alarm 
Thermo Hi Limit 



















PART 

REPLACED - 
NASA Dwg. Now 


2021500 25 IRIG 
2018844 PIP CAUB. 
ASSY. 

2007060 PIP Preamp 
2007064 Temp* 
Control Module 
2018826 Temp Control 
Thermo 
2007170 Temp/ 

Alarm Module 
2007172 Blower 
Control Module 
2018825 Blower • 
Control Thermo. 
2018641 Heater SM 
2018741 Htr ft T.M. 
Assy IRIG 

2007019 Transformer 
2007204 Precision 
Resolver Module 
2018644 Blower 
2018824 Temp Alarm 
Thermo Lo Limit 
2018823 Temp Alarm 
Thermo Hi Limit. 
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TABLE IV 


TESTS REQUIRED FOR RECERTIFICATION 


TEST/EXAMINATION 

METHOD - per applicable procurement specification 

PS2016154 (Block D), P8 2018601 (Block H k LEM), 
or PS2016152 (LEM). or as specified below. 

PIP k IRIG Temperature 

4.3.5.5. b (at 20% heater duty cycle only) 

NOTE: The average PIP temperature shall be within 
dkO. 6°F of the nominal specified in 4.3.5.5 of the 
applicable procurement specification with a maximum 
Instability of ±0.2°F. 

Blower Operation k PIP k IRIG 
temperature 

4.3.5.2. a (PIP k IRIG shall be stabilized and recorded 
and shall meet the requirements specified above). Blower 
cycling will occur with a 47 to 62 percent control heater 
duty cycle. Check air flow direction per 4.3.5.2. c. 

Telemetry Signal Outputs 

4.3.14 

Low Temperature Alarm - 
Operate 

4.3.5.1.1. a and b. ... 

High Temperature Alarm - , 

Operate 

4.3.5.1.3 ~ . 

PIP Phasing 

1 4.3.9 . , 

IRIG k Gyro Error 

Resolver Phasing 

4.3.10 ' " - 

Balance 

' •" * 

4.3.11 - Rebalance required only if weight difference of 
the replacement part and the part removed exceeds the 
value specified in Table V, or if more one part is 

changed since previous balance check. 

Resistance 

4.3.4 

Insulation Resistance 

~ 4.3.16 “ 

Drawing Compliance 

4.3.1 

Continuity k DC Resistance 

3.2.2.1 and 4.3.17 - Required only when a "soldered 
in” part is replaced. 

Gimbal Torque 

4.3.12 

Selection of Heater 

Padding Resistors 

3.2.2.2 and 4.3.17 - Required only when PIP or IRIG 
temperature limits specified above are exceeded. 

Wheel Power, Blower, Fixed 
Heater and Bias Heater Current 

4.3.5.3 - Required only when heater padding resistors 
are reselected, or when IRIG's are replaced. 

Heat Exchanger and Quick Dis¬ 
connect Coupling Leak Test 

The heat exchanger and quick disconnect couplings shall 
not leak when pressurized with coolant as specified la 

3.9 to 90-94 psig for one hour. 
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2. REQUIREMENTS 


S. 1 TEST CONDITIONS. Tut oondttlone for tho IMU ahall bo u spoolflod to tho 

» —— ■■ Hn «l ltort^ .lM»MI44<BtoefclD, MM1M01 (WoflfcU.r LEM),or PSaeifl(X<LEM). 

2.1.1 H o ot or Power. W h e n ever boolor power to sot applied throt^h connector J-l or tbo 
temperatare lo not maintained through tbo noo of tho Portable Temperature Controller, tho 
•oohM* IMU o o o onbly ohoU ho main ta in e d it 120* o6*F with tho ooo of o hood. 

S. 1*2 2ttp-h Bellows. Whenever tho IMU boo coolant hi tho hoot eaohanger poooogoo 
wtthool being oooBootod to a eoolant aopply, a snap-in bellows ahall bo taotaUod. 


2.2 REPLACEMENT SUBASSEMBLIES AND COMPONENTS. Only oifccaeombUeo md 
ot mp mmU that bar* Biot tho roqairemeato ef tholr appl t oabt o procurement dooumcate or 
drawtnp, ao ap p licable, obaU bo aood m replacement •ubasecmbllce and components. 


2.2 WORKMANSHIP. IMl 
ipootfUaitioB ahall bo 1b 


tho applicable procurement document. 


dpdMRgtrhlt aaiemb* OnA teetfa* IpaiflMMI ahder thio 
vHhtMjopilaoBiMi of tho Drawing Compliance paragraph of 


2.4 MASKING. When otrtppiag load wires, soldering or repairt* brohao ooldor oonoetlaBo 
ob tho IMU, tho area oarroondlaf tho ropalr ahall bo nmohod off to prevent aay feral* matter 
frooi Pont—footing tho DfU. 


2.S ROTATION OP SUBASSEMBLIES. Whoa rotattag tho Stahlo Member or tho timbale, 

oaro ohall bo oaerolood oo ao to obobto that tho aooomblloo are rotated looo than SOVooo 
aad that haada are hop* off tho modalae and wtrlag haraooooo darlag rotation. 

2.S WIRE STRAIN. Whoa removing or replaelag aay aabaaoembly or eempeaont, oaro 
ho OBorolood to obobto that there to ao otrata applied to tho wireo. 

2. T PROTECTIVE COVER. Whmi work lo aot being aocem pitched on tho IMU dutg ropalr 
or latent, tho prodaottoa oaoo enter or tho t e mpora ry plastic oaoo ootor ohall bo Installed. 

2.2 IMU STORAGE. Whoa tho IMU lo to bo etoied la oaoooo of 42 honre, tho IMU hoot 
exchanger ohall bo pargod aad filled with dry air or nitrogen at 1 atmoophoie preooaie. 

2.S COOLANT MMPQtmOK. Tho ooclint composition need la tho llqald ooolaat loop aladl 
bo la o on o rd a a oo with tho a pp li cable opa c i fic at i on ao opacified M 2.1. 


2. IS PRECAUTIONS, Tho i ttiH oa which led to tha repair or replacement of a ncaoeaferndH 
■ubaaeembly may alao hate indaoed a nudftmotiea la other edbeseem bites. Before pmnooett^ 
with rotoot of tho IMU, detailed investigation lo regal rod regarding tha proper ope rati to of all 
odta o o fibilo o which tatoraot with tha anarnaftmnl^ —» 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. TOattag af tba IMU aball oaaalat af Raeartlfleatlaa Taatlag or Mlatmaai 
Roasts, bat Mt both. AddfttUaal taatlag may ba apaelflad by tba ARRO. 

4.t RECERTIFICATION TESTING. Ualaaa a&arwlaa apaetfiad bf tba ARRO, tba IMU aball 
ba aabjaetad ta all t a atla g apaolflad la 4.2 of tba appllaabla proaarambt apantflnatlna. P*Pt tHlBl 
(Bleak U>, P4JO104O1 (Blaak II WEEM)/ <*r PS1014152 (LEM). 

4. S MINIMUM RETEST. Tba IMU aball ba aribjaetad ta tba taat(a) lbtal la attbar 

Tabla I (Block K)> Tbbi* n (Blaok U ar LEM)» or TM>la IBdLEML: W baa aa ar nw __ 

* 4baU ba parfa w a a d aabaaqaaat ta tba A 

a. RaOlataaaa par 4.2. 11 af tba appllaabla p ra cur i m aat apaclfioatloa 

b. la aal atla a n aa tat —oa par 4.2.4 af tba appllaabla praoaramaat apaelfloatlaa 
a. Gbabal Tarqaa par 4.2.12 af tba appllaabla pr aa a ra an aa t apaolfloaUaa 

4. Pbaalag taata aa a pp l l aabl a , a Mi aaq a a at ta ooaa p aaaat laval rataat* 


•# PREPARATION POM DELIVERY 

(Lt GENERAL. Praparatlaa far dalfaary abaU ba M aaaartlaacn wltb Spaelflaatlaa ND1002214. 


4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY VERIF1CA- 
TICSV CROSS REFERENCE INDEX 0par tba appllaabla apaalfftaatiaa, P82016144, FS2014401 
ar P8S614142). 




Taat/Erawlaatlta . 

Haat Eaabaagar Laak Rata 
Haat Exchanger Praaaara Drap 
PIP A Tamparatara 
DUG Taaaparatara 
Tamparatara Alam Limit# 

Rlaaar Oparatiaa 
Tarqaa Matar Pbaatag 
IX and 14X Raaolrar Pbaab* 
Praclalaa Raaalaar Allgam mt Modala 
PIP Pbaalag 

DUO and Gyra Error Raaalfar Pbaalag 

Balaaoa 

Gbabal Tarqaa 

Praaaara - 

T al—atry Signal Oatpata 
PTC fataiiaok 


' . w..: ’ " c i. t 

2*;.. *. <#. * * L., ■ ’ l'i,i 


Raqalramaaft 

Matbod 

A. Li. 1 

4.2.2 

1.1.2.1 

4.2.2 

1.L2.1 

4.2.2.2 

2.1.2.4 

4.2.2.2 

2.LI.T 

4.1.2.1 

2.L2.6 

4.2.6.2 

iU.ll 

4.2.2 

2.1.2.12 

4.1.? 

2.L2.14 

4.2.2 

2.L2.12 

4.2.2 

2.L2.14 

4.2.14 

2.1.2. IT 

4.2.11 

A. Li. 14 

4.2.12 

2.L2.12 

4.2.12 

2.1.2.24 

4.2.14 

2.L2.21 

4.2.12 
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ND1002361 REV A 


TABLE n 
2021323 

TEST SELECTION 

REPLACED/REPAIRED APPLICABLE PARAGRAPH 

COMPONENT_IN SPECIFICATION PS2014578 


Electro-Luminescent Lamps D6 2, 3, 5, 6, 7, 8, 8, 10, 
ll t 12, 13, 14, 15, 16 and 17 (Drawing No. 1008943 or 
1008944)___ 


4.3.1, 4.3.2, 4.3.4 A4.3.7 


Condition Annunciator (Drawing No. 1010949) A3 


4.3.1. 4.3.2. 4.3.4 *4.3.7 


Master Alarm Annunciator (Drawing No. 1008824) A4 


4.3.1, 4.3.2, 4.3.3 (Table V 

only), 4.3.4 A 4.3.7_ 


Sextant Hand Controller (Drawing No. 2014550) A1 


4.3.1. 4.3.4 *4.3.6* 


Transformer Tl (Drawing No. 1010942) 


Speed Controller Switch SI (Drawing No. 1010902) 


4.3.1, 4.3.2, 4.3.4 *4.3.6 


Tracker Switch S2 (Drawing No. 1010902) 


Mode Switch S3 (Drawing No. 1010903) 


Coupling Switch S4 (Drawing No. 1010905) 


Telescope Trunnion Switch S5 (Drawing No, 1010902) 
Mark Switch S6 (Drawing No. 1010904) 


Mark Reject Switch S7 (Drawing No. 1010904) 


4.3.1, 4.3.2, 4.3.3 (Table m 
only) *4.3.4 


Attitude Impulse Switch Assembly S8 (Drawing No. 
2014700) 


4.3.1, 4.3.2, 4.3.3 (Table IV 
only) *4.3.4 


Up Telemetry Switch S10 (Drawing No. 1010905) 


4.3.1, 4.3.2, 
only) *4.3.4 


4.3.3 (Table VI 


Condition Lamps Switch S12 (Drawing No. 1010903) 


4.3.1, 4.3.2, 4.3.3 (TabU V 
only). 4.3.4 *4.3.7 


Reticle Brightness Control Assembly (Drawing No. 
2014656) 


4.3.1, 4.3.2, 4.3.3 (TabU VII 
only) *4.3.4 


Panel (Inseparable) (Drawing No. 2021349) 
Wiring Harness A (Drawing No. 2021321) 


Compute P82014578 


•If the Sextant Hand Controller (SHC) is replaced, rather than repaired, these three testa will 
suffice. If the SHC U repaired, these testa plus portions of Specification P82014550 shall aUo 
be performed, as follows: If the Dislocator only U repaired or replaced, the Pressure 
Differential test (4.2.8) of PS2014550 shall be performed. If any other repair or replacement 
to the SHC U made, all tests specified in PS2014550 shall be performed. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the test requirements for repaired GFP Block II 
G&N Indicator Control Panel Assemblies, hereafter called the assembly, which have been 
returned for repair or replacement of nonconforming subassemblies. 

1.2 DEVIATIONS. Deviations from the requirements of this specification are permitted without 
waivers only as specified in the Apollo Repair Retest Order (ARRO) and as authorized by 
NASA/RASPO. 

2. APPLICABLE DOCUMENTS 

• i 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. 


General Specification for Preservation, Packaging, Packing 
and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assemblies, Subassemblies, Parts and 
Associated Ground Support Equipment 

Procurement Specification, Product Configuration and 
Acceptance Test Requirements, G&N Indicator Control 
Panel Assembly, Drawing No. 2014578 

T . r PS2014550 Procurement Specification, Product Configuration and 

Acceptance Test Requirements, Sextant Hand Controller 
Assembly, Drawing No. 2014550 

(Copies of specifications, standards, drawings, bulletins, and publications required by suppliers 
in connection with specific procurement functions should be obtained from the procuring activity 
or as directed by the Contracting Officer.) 

2.2 CONFLICTING REQUIREMENTS, In event of a conflict between requirements, the following 
order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO Management 
of the conflict. 

a. The contract 

b. This specification 

c. Documents listed in this specification. 


SPEC IFKATIONS 
APOLLO G&N 
ND1002214 

PS2014578 
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3. REQUIREMENTS 

3.1 TEST CONDITIONS. Test conditions for the assembly shall be as specified in Specification 
PS2014578. 

3.2 REPLACEMENT SUBASSEMBLIES. Only subassemblies that have met the requirements 
of their applicable procurement dscumests shall be used as repla cement subassemblies. 

3.3 PRECAUTIONS. The situations which ledto the repair or replacement of a nonconforming 
subassembly may also have induced a malfunction in other subassemblies. Before proceeding 
with retest of the assembly, detailed investigation is required regarding the proper operation of 
all subassemblies which interact with the nonconforming unit. 



APOLLO GAN Specification 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the assembly shall consist of Recertification Testing or Minimum 

Retest, but not both. Additional testing may be specified by the ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the assembly 

shall be subjected to testing as follows: 

a. When the Inseparable Panel and/or any soldered and encapsulated subassembly, 
except the Sextant Hand Controller Assembly (SHC), is repaired or replaced, all 
tests specified in Specification PS2014578 shall be performed. 

i 

b. When the SHC is replaced (not repaired) and any other subassembly is repaired or 
replaced, all tests specified in PS2014578 shall be performed. 

c. When only the SHC is replaced, all tests specified in PS2014578, except the 
Workmanship-Vibration test, shall be performed. 

d. When the SHC is repaired, the tests specified in Specification PS2014550 shall 
be performed in addition to the tests specified in either "V or "c" (above) for 
replaced SHC’s. 

4.3 MINIMUM RETEST. The assembly shall be subjected to the applicable tsst(s) listed in 

Table I only when Minimum Retest is specified by the ARRO. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None. 


JD:lv 
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REP LAC ED/RE PAIRED 
COMPONENT 


Electro-Luminscent Flood Lamp DS 2, 3, 8, 9, 10, 12, 
13, 14, 15 and 16 (Drawing No. 1010999) 


nel and Lamp Assembly (Condition Lamps-Up Telemetry 
Area) (Drawing No. 2014738) 


Panel and Lamp Assembly (Verb-Noun Area) 
(Drawing No. 2014737) 


Panel and Lamp Assembly (Major Mode Area) 
(Drawing No. 2014736) 


Panel and Lamp Assembly (Optics Area) 
rawing No. 2014735) 


Panel and Lamp Assembly (Mark-Mark Rej Area) 
(Drawing No. 2014719) 


Condition Annunciator (Drawing No. 1010949 


Master Alarm Annunciator 

No. 1008824) _ 


Sextant Hand Controller (Drawing No. 2014550 


Transformer T1 (Drawing No. 1010942 


Speed Controller Switch SI (Drawing No. 1010902 


Tracker Switch S2 


Mode Switch S3 


Switch S4 (Drawing No. 1010905 


Telescope Trunnion Switch S5 (Drawing No. 1010902 


Mark Switch 36 (Drawing No. 1010904 


[Mark Reject Switch S7 (Drawing No. 1010904 


Attitude Impulse Switch Assembly S8 (Drawing No. 2014700) 


Up Telemetry Switch 810 (Drawing No. 1010905) 


Condition Lamps Switch S12 (Drawing No. 1010903) 


Reticle Brightness Control Assembly (Drawing No. 2014656) 


APPLICABLE PARAGRAPH 
IN SPECIFICATION PS2014578 



wing No. 1010902 


4.3.1, 4.3.2, 4.3.4 A 4.3.6 


4.3.1, 4.3.2, 4.3.3 (Table m 
only) A 4.3.4 


©parable 


Harness A 


No. 201462 


No. 2014622 


4. 3. 1, 4. 3. 2, 4. 3.3 (Table VH 
only) A 4.3.4 


Complete ES2014578 


♦If the Sextant Hand Controller (SHC) is replaced, rather than repaired, these three tests will 
suffice, if the SHC Is repaired, theee tests plus portions of Specification PS2014550 shall also 
be performed, as follows: If the DUioeator only is repaired or replaced, the Pressure 
Differential test (4.2.8) of P82014550 shall be performed. If any other repair or replacement 
to the SHC is made, all tests specified in PS2014550 shall be performed. 
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APOLLO GAN (GFP) RETEST SPECIFICATION INDEX (BLOCK II) 


Item 


im 


ND 

JSm teT 


2 . 

3. 

4 . 

5 . 

6 . 

7. 

8 . 
9. 


Block n Power and Servo Assemblies 
Coupling Data Units (Block II) 

Signal Conditioner Assemblies, C/M Flight-Qual 
Signal Conditioner Assemblies, C/M Operational 
Inertial Measuring Unit Assembly (Block n and LEM) 
GIN Indicator Control Panel Assembly (Block II) 
Guidance and Navigation Systems (Block II) 

CSM Inertial Subsystems (Block II) 

Optical Subsystems (Block II) 


ND1002299 
ND1002350 
ND1002309 
ND1002342 
ND1002360 
ND1002361 
ND1002352 
ND1002347 
ND1002355 
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APOLLO GAN (GFP) RETEST SPECIFICATION INDEX (BLOCK II) 


ND 


Item 

Title 

Niimhar 

1. 

Block n Power and Servo Assemblies 

ND1002299 

2. 

Coupling Data Units (Block n) 

ND1002350 

9. 

Signal Conditioner Assemblies, C/M FLight-Qual 

ND1002309 

4» 

Signal Conditioner Assemblies, C/M Operational 

ND1002342 

5. 

Inertial Measuring Unit Assembly (Block n and LEM) 

ND1002360 

6 . 

G2N Indicator Control Panel Assembly (Block II) 

ND1002361 

?. - 

Guidance and Navigation Systems (Block II) 

ND1002352 

8. 

CSM Inertial Subsystems (Block II) 

ND1002347 

9. 

Optical Subsystems (Block II) 

ND1002355 

10, 

AGC/DSKY*s 

ND1002367 
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APOLLO GIN (GFP) RETEST SPECIFICATION INDEX (LEM) 


1 . 

a. 

a. 

4 . 

5 . 


6 . 

7. 


Title 


ND 

If writer 


LEM Power and Servo Assemblies 
Coupling Data Units (LEM) 

Signal Conditioner Assemblies, LEM Flight-Qual 
Signal Conditioner Assemblies, LEM Operational 
Inertial Measuring Unit Assembly (Block n and LEM) 
Guidance and Navigation Systems (LEM) 

LEM Inertial Subsystems 


ND1002300 
ND1002351 
ND1002310 
ND1002343 
ND1002360 
ND1002353 
ND1002346 
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APOLLO GIN (GFP) RETEST SPECIFICATION INDEX (LEM) 


Jtfiffl Title 

LEM Power and Servo Assemblies 
2. Coupling Data Units (LEM) 

S. Signal Conditioner Assemblies, LEM FUght-Qual 

4 - Signal Conditioner Assemblies, LEM Operational 

6 « Inertial Measuring Unit Assembly (Block II and LEM) 

6 - Guidance and Navigation Systems (LEM) 

7. LEM Inertial Subsystems 

AGC/DSKY»a 


ND 

Nnmher 

ND1002300 
ND1002351 
ND1002310 
ND1002343 
ND1002360 
ND1002353 
ND1002346 
ND100236T 
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4.2.2 Minimum Retests: 

(a) The AOC shall be subjected to the selected 
testin 9 of Table ZX applicable to the Module(s) 
repaired or replaced. 

(b) The D8KT(8) shall be subjected to the acceptance 
testing requirements of PS 2016015, with the 
following exceptions 

The electroluminescent indicators shall have an 
average intensity of 6 to 24 foot lasberts. 

5. PREPARATION FOR DKLXVSRT 

5.1 General. Preparation for delivery shall be in accordance 
with PS 2016007, PS 2016015, and MD 1002214. 

6 . sons 

6.1 Table ZZ. By taking the number of the nonconforming 
nodule or tray and finding it on Table ZZ, the list of JDC's 

to be performed can be determined. An approximation of the test 
tine can also be calculated by adding the time values for each 
group of JDC's performed. The JDC's listed in Table ZZ shall be 
performed sequentially as defined in the Assembly Test Plan of 
PS 2016007. 
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4.2.2 Minimum Retests 

(a) The AGC shall be subjected to the selected 
testing of Table II applicable to the module (s) 
repaired or replaced. 

(b) The DSKY(s) shall be subjected to the 
acceptance testing requirements of PS 2016015, 
with the following exceptions! 

1. The electroluminescent indicators 
shall have an average intensity of 
C to 24 foot lamberts. 

2. The vibration retest shall be in 
accordance with the requirements of 
paragraphs 4.2.3.5 and 4.2.3.6. 

4.2.3 VIBRATION RETEST 
4.2.3.1 AGC 

(A) If the AGC has not experienced JDC 5368 System 
Vibration, vibration of all Logic Modules will 
be performed on the Logic Module Vibration 
station as prescribed by the Logic Module 
Vibration profile. 

(B) AGC System Vibration shall be performed when 
trays or modules are replaced, and the replaced 
trays or modules had not previously successfully 
passed vibration to their respective procurement 
specification or passed vibration at AGC system* 
level. 

Modules tftiich have passed JDC 5368 may be used as 
replacement modules only in those locations in 
which they were tested during the AGC system level 
vibration, except as permitted by the interchange- 
ability provisions of paragraphs 4.2.3.2, 4.2.3.3, 
and 4.2.3.4. If used in any other location, AGC 
system vibration per JDC 5368 will be performed 
subsequent to the module replacement. 

(C) System vibration will be performed when the C tray 
and B tray have been separated. 
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TABLE II - Test Series for Particular Nodules 
A2 

A1 A15-A29 


*5377 

*5381 

*5392 


*5346 

5352 

5353 


A3-A12 

*5342 

5347 

5348 


A13 

5362 

5380 


A14 

*5342 

*5375 


B9-B14 

*5342 

*5375 
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5343 5371 

5344 5376 

5345 5383 

5357 5390 

5358 


41 hrs. 


NOTES* 


See TABLE III for JPC titles. 

* Indicates JDC occurs more than once on chart. 
All times are approximate values only. 

*• Refer to Note on Page 10 
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Perform JDC 05368 only according to tha vibration retest?criteria of paragraph 4*2.3 
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1 . 

1.1 


1.2 


SCOPE 

Thi » ■pacification ..tabli.h.. th. rttjuir.ni.nt. 

or AGC Computer, and/or D.ky'. which have been returned either 
ror repair or for replacement of modules or trays. 

a« I ne™^^ D ® V i? ti0n * tram th# r *9“ ir «»*nt. of thi. .pacification 
ReL«^H t ^,» lth ? Ut Waiv,r * onl y »• »P«cified in the Apollo Repair 
Retest Order (ARRO) and a. authorized by NASA/RASPO. 

2 . applicable documents 

2.1 Effective Documents. The following documents form a part of 
this specification to the extent specified herein. 

SPECIFICATIONS 

PS 2016007 

PS 2016015 


ND 1002214 


AGC Subsystem, Procurement Specification 

— Display & Keyboard Assembly, Procurement 

Specification 

- General Specification for Preservation, 

Packaging, Packing and Container Marking 
of APOLLO Guidance and Navigation Major 
Assemblies, Assemblies, Subassemblies, 
Parts and Associated Ground Support Equip¬ 
ment. 

(Copies of specifications, standards, drawings, bulletins and publica- 
*M,«oU?« re9U u re< ?„ by ■ u PP lier ® in connection with specific procurement 
unctions should be obtained from the procuring activity or as directed 
by the Contracting Officer). 

2.2 CONFLICTING REQUIREMENTS. In the event of conflict between the 

requirements °f the contract, this specification and the documents 
isted in this section, the following order of precedence shall 
apply and the contractor shall notify MIT APOLLO Management of the 
conflict as soon as it is determined. 

a. The contract 

b. This specification 

c. Documents listed in this section 



_ APOLLO G&N Specification 
- ND 1002367 

Rev -_ 


3. REQUIREMENTS 

3*1 Performance: 

3.1.1 Replacement Modules: Only modules that have met the 
requirements of their individual procurement specifications shall 
be used as replacement modules. 

3.1.2 Subsystems: Subsystems with replacement modules installed 
shall be capable of successfully passing the retests specified in 
Section 4. 


3.2 Extent of Nonconformance. The situation which leads to 
the repair or replacement of a nonconforming module may also have 
induced a malfunction in other modules. Before proceeding with the 
repair or replacement of nonconforming modules or trays, investiga¬ 
tion of interacting modules shall be performed to insure proper 
operation of these modules. The "As Received" tests listed in 
Section 4.2.1 shall be performed as part of the investigation. 

4. QUALITY ASSURANCE PROVISIONS 

4.1 Test Conditions. Test conditions shall be as specified 
in PS 2016007 and/or PS 2016015. 

4.2 Tests. Prior to performing the tests (JDC's) specified 
herein, all prerequisite tests specified in the particular JDC 
shall be performed. Each JDC shall be performed in its entirety. 

4.2.1 "As Received" Tests: These tests ( JDC's) shall be per¬ 
formed prior to disassembly for repair. 

(a) The AGC shall be subjected to the JDC's listed in 
Table I sequentially as shown in the Assembly Test 
Plan of PS 2016007. 

(b) The DSKY(S) shall be evaluated, as necessary, to 
determine total nonconformity. 
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4.2.2 Minimum Retest': 

(a) The AGC shall be subjected to the selected testing 
of Table II applicable to the module(s) repaired 
or replaced. 

\ 

(b) The DSKY(S) shall be subjected to the acceptance 
r testing requirements of PS 2016015'. 

5. PREPARATION FOR DELIVERY 


5.1 

with PS 


General. Preparation for delivery shall be in accordance 
2016007, PS 2016015, and ND 1002214. 


6. NOTES 


* Table II. By taking the number of the nonconforming 

module or tray and finding it on Table II, the list of JDC's 
to be performed can be determined. An approximation of the test 
time can also be calculated by adding the time values for each 
group of JDC's performed. The JDC's listed in Table II shall 
be performed sequentially as defined in the Assembly Test Plan 
of PS 2016007. 1 
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TABLE I - " AS RECEIVED" AGC TESTS. 


JDC 


Description 


05343 

05344 

05345 

365799 

05346 

05389 

05357 

05351 

05386 

05352 

05353 

05354 

05355 

05356 

05359 

05360 

05361 

05372 

05347 

05348 

05349 

05350 

05358 

05362 

05369 

05373 

05370 

05375 

05376 

05377 

05378 

05379 

05380 

05382 

05383 

05384 

05385 

05388 


Equipment Set Up 
Equipment Power Turn On 
Computer Power Turn On 
Parity Correction # 

AGC Clock Stability 

AGC Input Drivers 

AGC Power Fail 

Marginal Voltage,Test 

Monitor Signals Test 

Radar Signal Measurements 

Downlink Signal Measurements 

Continuous Signal Measurements 

Programmed Signal Measurements 

C & RD Signal Test 

Hand Controller Test 

Input Counters Marginal Test 

Channel Inbits Marginal Test 

Inlink Margin Test 

Central Registers Test ^ 

Bank Registers Test 

Interrupt Registers Test 

Peripheral channel Ins. Test 

Scaler Double Freq. & Osc. Test * 

GOJAM Initialization 

PIPA Fail Test . 

Increments Priority Basic Ins. 
Voltage Variation Program Fail 
Worst Case Noise E-Memory Test 
Automatic Newspeak Test 
Timing Test 

Channel 30, 31, 32 Test 
DSKY Test (Indicators 
Keyboard) 

Alarms Test 
Standby E-Memory Test 
Warning Filter Alarm 
Priority of Interrupts 
DSKY Spacecraft Signals 
CTS Control of Newspeak 


Reference: These JDC's are to be performed sequentially 
as shown in the Assembly Test Plan of PS 2016007. 
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TABLE II - Test Series for Particular Modules 


A1 

*5377 

*5381 

*5392 


A2 

A15-A29 

*5346 

5352 

5353 


A3-A12 

*5342 

5347 

5348 


A13 

5362 

5380 

*5392 


A14 


B9-B14 

*5342 

*5375 



MOTES: 


See TABLE III for JDC titles. 

* Indicates JDC occurs more than once on chart. 
All times are approximate values only. 
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APOLLO GIN Specification 
ND1002368 REV 


1. SCOPE 

1.1 PURPOSE. This specification describee the process for replacing IRIG's or PIP's in 
the Inertial Measuring Unit (IMU) during field maintenance. All operations in this procedure 
shall be performed only by personnel who have previously performed IMU rework under 
factory supervision. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. Hie following documents form a part a i this specification to the 
extent specified herein. 

SPECIFICATIONS 


Military 


MIL-0-4343 

Grease. Pneumatic System 

APOLLO GAN 


ND1002346 

GFP Retest Specification for LEM Inertial Subsystem 

NDl002347 

GFP Retest Specification for CSM Inertial Subsystem 
(Block II) 

PS2016152 

Procurement Specification. Inertial Measuring Unit 
Assembly. Drawing No. 2018601 

P82016154 

Procurement Specification, Inertial Measuring Unit 
Assembly, Drawing No. 2018601 

DRAWINGS 

• 

APOLLO GAN 


1000022 

Information Plate 

1001488 . 

Screw - Hex Soc. Hd. Self-Locking 

1001489 

Screw - Hex Soc. Hd. 

1006879 

Grease, Stlleeae, Dew Corning No. 4 

2018601 

IMU Assembly 

2018602 

Outer Axis Assembly 

2018603 

Middle Axis Assembly 

2018605 

Stable Member Assembly 
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9. REQUIREMENTS 

8.1 RULE8 AND PRECAUTIONS WHEN WORKING ON THE IMU. The following procedure* 
and rule# are to be obeerved when working on the IMU: 

8. 1- 1 Preinstallation Requirement! . The PIP or IRIG being installed must meet the require¬ 
ments of its procurement specification and afcstt have been subjected to vibration equivalent to 
that which li experienced by the component during IMU workmanship vibration. This shall be 
specified la the data package accompanying the IRIG or PIP. 


I* Clean Room Requirements. The clean room or Immediate area surrotmdiiqr the IMU 
must meet the Clean Room requirements of Specification P82016152 or P82016154 before any 
covers are removed and at times when the IMU is not sealed. The IMU should be covered 
with plastic hr other suitable material whenever It is open and not belt* worked upon. 


Maintaining Heater Power. Heater power must be maintained during any rework to keep 
the t empera ture within 120* to 142*F. This shall be done with a Portable Temperature Controller/ 
p/M tooeooe, so eqefvetofW* hww shall he removed from me* external h* ****** power aouroe 
whenever making and tweaking IRIG of WPA connections. A "chsrgetTMMV Shipping Container 
shall be kept available for emergency temperature control of the IMU. 


through holes* the bottom sids c# the screw hole ahsM be anshsd with tops* if accessible, to 

sny contaminant that may oome loose when the screw ie turned. After the screw is removed 
or istalled, vacuum the area and hole, remove the tope and vacuum again. > 


8. I*® V h ouu min g. Pis assembly . When disassembling components, vacuum all edgsa mad mat- 
tag surfaces after loosening, then remove oomponsnt end vacuum again. 


*• 1* I Application, Heat Tranaflr Grease . As an aid in preventing contamination, ths follow¬ 
ing method of applying Heat Transfer Grease (DC-4), P/N 1006879, *>»*» be followed! 


a. Wipe tube neck with lint-free material, 

b. B qu so a o required amount into a clean mixing <M*»\ 

c. Apply with clean, metal handle bristle brush. 

9.1.7 Cleansing, Exterior Csse Screw Holes tor Cover and CoMoctar lad ~ ~ni rwtrtor 
aerew holes for the Caee Cover, and Ceansotor End shall he nr* be Mrsrta a 

ootoawweh eeehed tod -^- --- — ti friDa 


3.1.8 Replacement. Inertial Component . Only om Inertial Tnnmmatnf may ha mplased ta the 
field between balancing and temperature oontrol calibration. Before etartta* my rtplirinnst 
on the IMU, check the IMU log book to verify that the IMU has not had aa inertial it imp naif 
replaced previously In ths Held. U such is ths oass, ths IMU swt he ntiniii to AC Etoetronloe, 
Milwaukee, for Inertial oomponent replacement. 

9.1.9 Locking. Middle and Outer Gimbals. Glmbai looks, FD771974, toall he Med to kook the 
Middle and Outer Gimbals when removing or replacing any inertial component. GUnbai leeks Will 
be mounted to the Caee with a 10-99 screw and be approximately opposite eooh ether. 
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3.2 SPECIAL TOOLS REQUIRED. The following a pedal toola are required In repiadng 
HUG'S and FlP's In the IMU: 

a. FB-770875, Half-SheU Removal Tool (Qty 4) 

b. FD-756120, PIP Removal Tool 

e. . Shims, P/N PATTgUt (• required) 
d. Dummy Sensor, MTL 75996-2, DUG 

s. Dummy Sensor, MTL 76996-1, PIP 

f. Portable Temperature Controller, P/H2900060-031 or equivalent 

g. MTT1078, Torqeo S e rsw Driver, PIP Connector 

h. MTT776, Texqae flesew Driver, DUG Connector 

l. Sleeving - Protective, P/N1010490 or equivalent (3/16 or 1/4 Inch ID; 2.0” min lgth) , 
J. PIP Mounting Block, PC 757067 

k. PIP Storage Oven and IMU Shipping Container, P/N 1900010 

m. FD771974, (Rihbal Locks 

a. IMU Pressure Seal Tester, P/N1900804 4 

i.S PROCEEftJRE SECTIONS. The procedures for repiadng an DUG or a PIP are divided Into 
sections as follows. A suitable log of all operations performed shall be maintained. Particular 
attention shall be given to noting any harness clamps and spot ties removed. 

a. 0IU Disassembly , 

b. DUG Removal 
p. PIP Removal 

d. DUG Installation ~ } 

e. PIP bmtalUtton 

t. IMU Assembly 

3.4 PROCEDURES 

3.4.1 IMU Disassembly . IMU disassembly shall be performed as follows; 

3.4.1.1 Removal, Case Cover (Reference Drawing No. 3018601.1 

3.4.1.1.1 IMU Pressure Release . Release the IMU pressure by removing the IMU Pressure 
Relid Valve Cover and Inserting the Hose Adapter from the IMU Pressure Seal Tester, 
P/N1900604*. Meek off moose this boles per t.L4 for Case Cover sad Connector Mounts. 

3.4.1.1.2 Removal. Case Cover Screws. Remove the 12 Hex Socket Head Screws, P/N 1001489-46, 
bolding the Case Cover, P/N 2018710, (BHcD) or P/N2018839 (LEM) by tooeenli* hi halMirn 
Increments until pressure IS off the *0*’ ring, , B— owe the screws entirely, pat In aeoatalnor 
and save for relnstalleUom Vaeeam holes per 3.1.4 aad dean per 3.1.7. 

3.4.1.1.3 Removal, Cover . Remove the cover. Plaoe In a plastic bag aad store In a secure 
ares. 
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3.4.1.3.3 Removal. OQ Movable Hail Remove the Half-Shell by lifting etralght and net 
aside. (Do not exert any fence on the blower bladen.) 

3.4.1.4 Removal. MO Hemlaphere Assembly. f i T ' r. Removal of the Middle Glmbal ’ 
Movable Hemipphere Assembly, P/N 2018757. (Thla la a part of the Hoaxing Assembly, Middle 
Glmbal, P/N 2018758, and In ahown removed In Zone B and C-8, Drawing No. 20187584 

3.4.1.4. % Removal and Hole Vacuuming , Hemtup hsrs Aaaembly. Maak the tapped holea on 
the flxngex oppoelte the sixteen screws that hold the Hemlaphere Aseembliee together. Then 
remove the xcrewa, P/N 1001489-18. Vacuum the holea per 3.1.4. 

3.4.1.4.2 Screw Removal and Vacuuming. Remove the six 8-32 Hex Socket Head Screwa, 

P/N 1001489-18 (three on each en<) that hold the Inner Glmbal Axis Bearing Housings to the • - 
Movable Hemisphere Assembly. Vacuum the tapped holes per 3.1.4. 

3.4.1.4.3 Screw Removal. MG Bearing Housings. Utilising the access holey In the Middle 
Glmbal Axis Bearing Housings, see Figure 1, completely back out the six 0-32 Hex Socket 
Head Captive Screwa (three on each sad) that bolt the Middle Glmbal Axis Bearing H/maing* 
to the removable Half-Shell. 

3.4.1.4.4 Shim Insertion. Half-Shell. Insert shims in the six slots la the removable Half- 

Shell and tape the shims to the Movable Hemisphere Assembly. These shims axe positioned 
such as to prevent the screws from catching to their threaded holes when the Half-Shell Is 
removed. See Ffgttre l for shim insertion Technique ^ > . . 

8.4.1.4.5 Pull Tool Insertion. Hemisphere Assembly. Insert one puller tool, FR-770875, 
in each of the lour tapped holes In the Movable Hemisphere Assembly, 

3.4.1.4.8 Removal. Hemisphere Assembly. Exerting even force on each tool, remove the 
Movable Hemisphere Assembly and set it aside. 

3.4.1.4. 7 Removal. f* ptp .Rr o oood with DUG or PIP removal as required. 
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3.4.5 PIP Installation. PIP lasts list Ion shallbe performed ae follows. »eu I - vc 7. 

3.4. 5.1 Inspection. Stable Member. Inapeot the Stable Member PIP mounting snrfacea for 
cleanlineaa under 3X minimum magnification and wipe with a lint-free doth. 

NOTE: Steps 3.4.5. S through 3.4.5.6 moat be completed in a maximum of fire minutes 
to maintain PIP temperatures within 120*F to 142*F. 

3.4.5.3 Cleansing. PIP. Remore the PIP from a storage container, inspect for cleanliness 
under 3X minimum magnification and wipe with a lint-free cloth, especially the mounting 
surfaces. Weigh the replaced and the new PIP to the nearest gram and record in the log. 

8.4.5.3 In spect i on. PIP and Stable Member. Inspect the PEP and Stable Member for any erl- ' 
denoe of nicks, scratches, burrs, etc., on mating surfaces, alignment pins, and pin slots. 

3.4.5.4 Application. Heat Transfer Grease. Apply a thin film of Heat Transfer Grease (DC-$, 
P/N 1006879, to the mating surfaces of the PIP and Stable Member. Joe Figure 4^ 

3.4.5.5 Alignment, Mounting Ring Slot . Orient the PIP to align the slot in the mounting ring 
with the round alignment pin in the Stable Member, and the round hole in the mount! i* ring with . 
the square pin on the Stable Member. 

3.4.5.6 Insertion, PIP into Stable Member. Insert the PIP Into the Stable Member, exercis¬ 
ing extreme caution when engaging the PIP with its alignment ping to avoid beading ^ pl¬ 
eaching the PIP, or scoring the mating surfaoe. 

3.4. 5.7 Insertion, Mounting Screws. Insert the four 4-40 mounting screws and screw, but 
do not tighten. 

3.4.5.8 Torqulng. Alternate Screws. Insure that the PIP has seated flush to the Stable Member 
surfaoe (no leads caught under End Mount, alignment pin and slot seated, etc.), then torque 
alternate sorews htone*n-ib tacrcasetts tew final terqa* rrf* Mint »t Inch poinds 

3.4.5.9 Orientation, Suspension Module. Orient the Suspension Module in its proper attltsdn 
over the PIP. 

3.4.5.10 Tcyiquinj fo Alternate Screws. Tighten the three mounting screws finger tight. Torque 
alternate screws In ana in-lb increments to a final torque of 5.90*0.35 in-lbs. 

3.4.5.11 Removal. Dummy Sensor. Remove the Dummy Sensor from the PIP connector and 
connect the plug to the PIP Suspension Module, 

3.4.5.12 Torque. Mounting 8crews. Torque the connector mounting screws with a MTT1078 * 
alternately in one turn increments to a final seating lesque of 1.5*0.14 in. -lb. 

3.4.5.13 Position and Secure, Harness. Place the harness in its proper position and secure, 
tightening any loosened cable clamp to 6.5*0.4 in. -lbs. 


■ n 

ii 



APOLLO GltN Specification 
ND 1002378 Rev. A 
Original Issue Date: 6* 

Release Authority: TDRR 

Class Release 


OPERATIONAL PROCEDURES TO PRODUCE 
CORE ROPE WEAVER AND CORE ROPE TESTER TAPES 


Record of Revisions 



Date 

Revision 

Letter 

TDRR 

No. 

Pages 

Revised 

Approvals | 

MIT 1 

NASA 1 

4f 

10/17/ 

A 

36917 

1.2.25, 26 thru 32 

fdS'MSm 

WEm3B\ 

68 














■m 


HHHHH 

■■■■ 

































■■ 

■■■■■■■■■■ 

■■■■ 



This specification consists of pages 1 to 32 inclusive. 






pfljpjpwm 

APPROVALS 

~7/*M 





NASA/MSC 

HH 


1_Ray 


1 









APOLLO G&N SPECIFICATION 
ND 1002378 Rev A 


TABLE OF CONTENTS 

Para No. 

Page NO. 

SCOPE 

1 

3 

PROCEDURE 

2 

4 

Generation and Verification of Card Deck 

2.1 

4 

Deck Description 

2.2 

5 

paragraph Listing 

2.3 

6 

•7 

Core Rope Map 

2.4 


Core Rope Weaver 

2.5 

8 

Paragraph Grouping 

2.5.1 

8 

Core Rope Weaver Formatting 

2.5.2 

9 

Paper Punched Tape 

2.5.3 

10 

Mylar/Paper Tape Comparison 

2.5.4 

11 

Mylar Tape/Card Deck Comparison 

2.5.5 

12 

Core Rope Tester 

2.6 

13 

paragraph Separation and Listing 

2.6.1 

13 

Core Rope Tester Tape Production 

2.6.2 

16 

Mylar Tape Production 

2.6.3 

17 

Mylar/Paper Tape Comparison 

2.6.4 

17 

parameter Card Preparation 

2.6.5 

18 

Check Sum & Parity Check Certification 

2.6.6 

18 

PROGRAMS USED 

3 

19 

CARD FORMATS 

4 

20 

Certification Data Sheets 


26 thru 32 


2 





APOLLO G&N SPECIFICATION 
ND 1002378 Rev A 


ND 1002378 

CHECK SUM AND PARITY CHECK CERTIFICATION 


Check sum and parity check have been successfully performed for the 
following: 

Program Assembly Number 2021111-031 


Module No. 

Module Dash No. 

Module Deck No. 

B-l 

2003972- 

511 

0257 

B-2 

2003972- 

521 

0258 

B-3 

2003972- 

531 

0259 

B-4 

2003972-_ 

541 

0260 

B-5 

2003972-_ 

571 

0263 

B-6 

2003972-_ 

561 

0262 


NOTE: All data must be completed. Use N. A. where release does 
not contain a full set of modules. 


Date __ Signature 


NOTE: A copy of this certificate properly filled out and 
certified for the corresponding program release 
shall be inserted into the data package of each 
module along with a copy of the corresponding 
computer sum check sheet for each module as shown 
on pages 27.and sub. 
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1. SCOPE 

1.1 f ' .This document d«liM«t«a the operational procedures 
necessary to produce the Core Rope Weaver and Core Rope Tester 
mylar punched tapes for the Apollo Guidance Computer fixed 

1.2 The Apollo Guidance Computer program which controls the 
Apollo Guidance and Navigation System must be wired into modules 
which make up the computer memory. The magnetic tape containing 
the Apollo Guidance Computer (AQC) program and data is supplied 
by MIT/IL-7. The same information is repeated on this tape four 
times, each as a distinct file. This program specifies the wiring 
of the core rope modules and is processed on an IBM 1401 computer. 
Outputs from this process are two punched mylar tapes t a Braid 

. (Core Rope Weaver) tape and a checker (Core Rope Tester) tape. 

The Braid tape actuates the Core Rope Winding machine 
tdtich fabricates the woven memory of the AGC. This wo v en memory 
is processed in conjunction with the checker tape to verify the 
exactness of the fabrication. . Any errors detected will cause the 
braid tape information to be corrected. 

The minimum 1401 configuration requires 4K core memory, 

2 tape drives, a paper tape reader/punch (1012), a card reader/ 
punch, and a printer. A Tally machine (8-channel, comparer/duplicator) 
is used to produce mylar tape from the paper tape and to verify the 
duplication. 
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2- PROCEDURE - The procedures ere described end flowcharted 

for eech separable date processing function. Flowchart syabols ere 
self-defining end the computer processing is identified by computer 
process sequence number end functional description. In the section 4 
entitled PROGRAMS USED the name of eech program is associated with 
the numbered process. 

2.1 Generation and Verification of Card Deck 

2.1.1 Using the Card Image Program the AOC program data file is 
converted to an input card deck (MITCARD). Exact duplication is 
verified by reading these card images onto another tape (MITCO in 
illustration) and comparing this tape with the original MIT tape. 

If the tapes compare, the input procedure continues? if the tapes 
do not compare, the cards are created again from the original tape 

. from a different file, the second tape is created, and compared with 
the original tape. If the tapes are not in agreement this process 
is repeated for a different file. If none of the files permits 
process 3 to succeed, the original tape (MITSO in illustration) is 
returned to MIT and they are requested to submit another program. 
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Deck Description 


2.2.1 The first card of the program input deck is an H L" card 
(L in column 1) with hollerith information Which identifies this 
particular flight plan. The "L" card is removed at this time and 
is held for use at other points in the procedure. 

The flight plan consists of six modules; each module* 
having one side designated as "A" and one as M B M , is composed of 
twenty-four paragraphs. Bach paragraph is made up of thirty-four 
cards; the first card is a header card with an R in column 1 and 
contains the paragraph number and other identification. Bach eight 
word data card contains the module number* module side (A or B) * 
Strand (wire group) code number* and a sequence number 0000-3700) • 

Zn addition to flight plan identification* the end card 
(34th of the paragraph data) has an R in column 1* an 8 in column 
8* and identifies the following paragraph. There must be an 8 in 
•column 0 in order to terminate the current paragraph. There is a 
different "R" card at the end of the last paragraph to indicate the 
end of the master deck ins t e ad of the next* paragraph. 


CHS IF PARAGRAPH 837 


END OF BLK2 MASTER BECK 


'.This *R" Card is I*ast Card of the Last Paragraph of Master Decfk 

l I fmmmmtmmimimmmmmmcmninimmmmmmiiii 

SO06Of)68 END OF PARAGRAPH 110 NEXT PARAGRAPH 111 

«••«•••• • • • *«• • m 

•trirm^liiriii^ffiMlttfiTil^fiAnfT^ra^mmmmiiimmmmiti 

• fiMMi t •uiniMni«iiwn»}i»n»nHrfnnH»»»MHHU)i»«««4i«a««?a«ttMtfuuttiiu»uutiefc)MftHir«M>«nn7ir4nwrf>in« 

W6056 3772140 8012700 8315311 8035070 3430201 80350318013470 8340731 fc003A0S 

*"* * . 

• One of 32 Data Cards 

•;jt:iiitimtt 4 it;iti;;iimimt;tif m«ii, ititHiitiiHtiiitfc 1111,1111:4,11.0 

•JL» V *'■'•»'“» »•*»«'» *»**un*n»nnn»» *nu»*»*n n«*iittm«im9*i>uu*ifiiu»»tinttunutin»nnnnnnH)ittnm 
RC06056c.NEW PROGRAM BISK267 BY NASA 2021108-011 PARAGRAPH 110*3A05 

\ i ■ * * # »* **• • ; *• *» !' ' - . l* * f * * :J 

..nilfll HI III * 

L006056cAGC MASTER BECK TIME 18.41 1ST PARAGRAPH 010 BAR 19* 1968 


"L" C>ird 1st Card of Master Deck % * * • * * 

• • in 1 mi 1 r 'Him hi 11,1111 aim mu • miihhiiii mi mm mu *>>>• 

• mm i r 11 m, mm iiinmini, 111,111 i'im c i,ii ( im c mmmi'iii ( m c i 11 

tmm # tti!m,f!! 2 m,mmmmmmt,ttmmmiifmmmttmtmmt 

,miimi.mii,mii,mii,mm.mmii,mmmmmmmmmii t mii 
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2.3 paragraph Listing 

2.3.1 • .Tha varifiad AOC program (Sack (MITCAKD in illustration) 

is listad* (without tha "L" card) on tha 1401 coaputar and tha 
rasultant list is naintainad toy tha contractor. This listing 
sarvas as a racord of tha paragraphs for tha antira flight plan. 
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2.5 Cor# Bop# Weaver - Th# Cor# Mop# W##v#r (CRW) 1# pro¬ 

cessed in th# order ## described in this proc#dur#. 

2.5.1 Paragraph drooping 

2.5.1.1 Hi# Paragraph Counter program acc#pta a# input th# 
MITCARO deck, without th# “L“ card, and, utilising a ##ns# switch 
option, produce* listing# of t#n paragraph* #ach. Th#y ar# than 
r#ad into th# 1401 computer using th# paragraph counter p r og ram in 
conjunction with th# parameter card (see page 15 ) in indicating 
the Weaver and data. Bach peg# contain# duplicat# lists, on# 
h#ad#d as “paper", th# other as “Mylar*. The*# lists indicat# th# 
paragraph numb#r, starting and ending wire numbers, nodule number 
and side, and the dat# th# paragraph was run* These lists ar# used in 

T conjunction with the Memory Assig nment Map (See page 25) in identifying mis- 
L_* Sing wires for preparation of the Dummy Wire Listing. 

Concurrently with the t#n-paragraph listing, the cards 
containing the data are manually separated into corresponding ten- 
paragraph groups (PARADKX on th# illustration) • Th# companion 
listing and card group ar# kept together until the Cor# hop# 

Weaver process is coepl#t#d. 



IARAD K 
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2.5.2 Cora Wop* Waavar Formatting 

2.5.2.1 ■ . fh« Cora Hop* NHvtr program produces m proparly formatted 
tap# for latar con vara ion into tha Waavar punchad pa par tapa. Bach 1 
tan-paragraph card group, with tha *L" card raplacad, la input to 
tha 1401 coaqputar and producaa a unit of output. Bach unit of output 
ia a tan-paragraph nagnatic output tapa. Propar aaquancing of all 
card* within a program ia varifiad in thia procaaa. Thia procaaa 
raquiraa tha Cora Bopa Naavar program, ona acratch tapa, and an 
o ut p ut tapa. 

If arrora occur an arror naaaaga ia output indicating 
propar cor r act ion raquirad. 
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2*5.3 Paper Punched Tape 

2.5.3.1* « The Magnetic output tapes, each containing ten paragraphs 
of data, are individually processed on the 1401, using the Paper 
Tape Punch Pr o g ra m (1012) j to produce punched paper tapes. 


tansrly Tape 2 
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2.5.4 Nyltr/Paptr Taps Coaparison 

2.5.4.1 ‘ * Iht paptr taps* ara now individually input to tha Tally 
Machine at Which point they ara rewound and than tha Tally nschine 
duplicates tha tape data onto punched Mylar tapes. 

Tha Cora Rope Weaver Mylar tape and tha paper taps ara 
each read into tha Tally Machine and compared, this process winds 
tha tapes backward (fro* and to start) • Tha aylar tapes 90 onto a 
special core so that they nay be Mounted on tha taps drives of the 
1012 co n nec t ed to tha IBM 1401 cdnputar. 

As tha tapes ara read* should an error occur an Error . 
Indicator light is lit and that paragraph Must be reacvad and 
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STRAND (Mr* Croup) 


BLOCKS RXED MEMORY ASSIGNMENT 


01 

02 
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04 
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FIXED AS WELL AS BY BANK NUMBER 
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* CHECK SUM AND PARITY CHECK CERTIFICATION 

Check sum and parity check have been successfully performed for the 
following: 

Progr a m Assembly Number 


Module No. 


Module Dash No* 

Module Deck No. 

B-I 


2003972- 

‘ 

B-I. 


2003972- 

. . 

B-3 


2003972- 


B-4 


2003972- 

, 

B-5* 


2003972- 


B-8 


2002972- 

■* i 

NOTE: 

All data must be oompleted. 

Use N. A. where release does 


not oontaln a hill eel of modules. 


Date 


Signature 


6.2.9.21.5 

6.2.9.21.6 

6; 2. 9.22 

6.2.9.22.1 

6.2.9.22.2 

6.2.9.22.3 

6.2.9.22.3.1 

6.2.9.22.3.2 

6.2.9.22.4 

6.2.9.22.4.1 

6.2.9.22.4.2 

6.2.9.23 

6.2.9.23.1 

6.2.9.23.2 

6.2.9.23.3 
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Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 

Optics CDU Command Rate Test. 

Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify OPTX BUS, 28V 800 a/ 1% and 5% Power Supplies. 

Set the OPTICS COUPLING switch on the GW Panel to DIRECT. Using the 
OPTICS CONTROL STICK and a convenient CONTROLLER SPEED switch 
setting, carefully slew the SXT Trunnion to within +5 degrees of zero as 
indicated by the TPAC (Telescope Trunnion Slaved to SXT). Set the OPTICS 

ZERO switch to ZERO. Wait 20 seconds. Set the OPTICS ZERO switch to OFF. 
Set the OPTICS MODE switch to CMC. 

Shaft Slew Rate Test. 

Start tape reader. 

In approximately 25 seconds VERB 23 NOUN 26 shall flash. Read and record 
CRT DSKY Row 1 and Row 2 displays. The recorded value shall be between 
00018.88000 and 00011.32000. 

Trunnion Slew Rate Test 

Start tape reader. 

In approximately 15 seconds VERB 23 NOUN 26 shall flash. Read and record 
CRT DSKY Row 1 and Row 2 displays. The recorded value shall be between 
00004.71000 and 00002.83000. 

Test Termination 

Start tape reader. 

On the GNIC Panel, set the OPTICS MODE switch to MAN. Using the OPTICS 
CONTROL STICK and a convenient CONTROLLER SPEED switch setting, 
carefully slew the SXT Trunnion to within 5 degrees of zero, as indicated by 
the TPAC (Telescope Trunnion Slaved to SXT). 

Set the OPTICS ZERO switch to ZERO. Wait 20 seconds. Set the OPTICS 
MODE switch to CMC. 
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INTRODUCTION 

Tbe iadtvidial Spacecraft (SC) inetalled Gnidanoe and Navigation (GAN) 
flyatem to be checked cot per title prooeaa specification shall consist of 
one of each of the following major assemblies: The applicable part 
numbers shall be determined by drawiiy No. 2014999. 

I - Optical Unit Assembly 
1 - Navigation Base Assembly, Block D 
l - Inertial Measurement Unit (DiU) A PIPA Elect. Assy 
1 - Power and Servo Assembly (PSA) 

1 • Apollo (feldanee Computer Group 
1 - GW Interconnect Harness Assembly 
1 - Signal Co n d it io n e r Assembly 
1 - Display and Control Group (D A C) 

1 - Coupling Data Unit 


The GAN System herein shall be Identified as a Block Q system. The 
computer contains the program flight ropes in the oore rope memory. The 
test requirements herein are based on Colossus Rev. 227 flight ropes. 

SCOPE 

This specification outlines the checkout requirements for the GAN System 
installed in the Apollo Command Modhle Spacecrafts and tested in the VAB. 
MSOB, or on the PAD. 

This document is to be used as technical support for all Block H GAN System 
test documentation for Command Module spacecraft testii*. This *M»m?» fll t 
shall bs a m e n ded by addendum to support ap p lica bl e hardware, mission or 
program differences. 
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6 . 2 . 2.1 

6.2.2.1.1 

6.2.2.1.2 

6.2.2.1.2 
6.2.2.1.4 

6.2.2.1*6 

6.2.2.1.5.1 

6.2.2.1.6.2 
6.2.2.1.6 
6.2.2.1.6.1 
6.2.2.1.6.2 
6.2.2.1.6.2 
6.2.2.2 

6.2.2.2.1 
6.2.2.2.2 


CMC Operational Teat 

NOTE: Verify that IMU STANDBY power (including CMC operate power) is 

applied. IMU OPERATE Power la not applied. (G6N IMU HTR MN A. 
and MN B breaker! engaged, Computer MN A and MN B breaker! 
engaged. IMU MN A and MN B breaker! diaengaged. Q/N Power- 
IMU a witch on LEB Lighting Control Panel in OFF Poeition). 

CMC Self-Check. 

On K-148, enter the following: * 

VERB36 ENTB Wait 16jeoonda. ..rl./: ; » 4 t 


Verify K-START tape F09C103-K10538-XXCM Sell-Check Teat la on the 
K-8TART tape reader, where XX ia the tape revision number. 

Start tape reader. 

When tape reader elope, verify the following on the CRT D6KY display* 
Rl-409237 

R2 - 4-10538 (tape number) 

R3 •-OOOXX (tape revision number) 

Load E-Memory Program. 

Start tape reader. 

When tape reader a tope, verify Rl dlaplays 400101. 

Initiate Self-Check 
8tart tape reader. 

When RS - 00002, alert tape reader. 

When tape reader etope, wait 30 eeconda. 

, D6KY Check. 

8tart tape reader. 

All the electrolumineaceat element! (PROG, VERB, NOUN, and Row 1, , 
Row 2, Row 3) shall display the decimal number nine (0). Including the 
9's, the following shall be displayed for approximately 5 seconds. 
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8. 2.3.1.6 
(eontinued) 

6.2.3.1.7 


6.2.3.1.8 

8.2.3.1.8 
8.2.3.1.18 


8.2.3.1.11 


c. On the CRT. verily the absence of the +120 VDC PIPA supply (CG 1040) 
for a period of 90*10 seconds following power application in 6.2.3.1.6. 
Verify PIPA fail discrete is present during this period. After approxi¬ 
mately 100 seconds, the voltage shall read +120*6 Vdc. 

i Stop the analog r ecorders. 

Insure that the following alarm lamps are not lighted on G8N LEB Display 
Panel. 

a. CMC Warning 

b. 188 Warning 

c. PGN8 Caution 

Verify that the PROG alarm lamp on the DSKY's does not light. 

The OG, 1G, and MG CDU angles shall be 00000*00150. Verify on CRT. 
Enter the following into K-148: 
a. VERB 41 NOUN 20, ENTER 

b; +00000, ENTER * 

e. +00000, ENTER 

d. +00000, ENTER 

Verify that the following secondary p o we r supply voltages are not flashing 
on the CRT display. 

V - SECONDARY POWER SUPPLY VOLTAGE8 


Meaa. No. Signal 


1. 

CG 1041 

+120 VDC PIPA SUPPLY 

2. 

CG 1051 

♦20 VDC PIPA SUPPLY 

3. 

CG 1052 

-20 VDC PIPA SUPPLY 

4. 

CG 1070 

+4 VDC CDU SUPPLY 

8. 

CG 1100 

-28 VDC ELECTRONICS 

8. 

CG 1021 

+14 VDC CMC SUPPLY 

7. 

CG 1030 

+4 VDC CMC SUPPLY 

8. 

CG 1201 

IMU 28V 800 CPS 1 pet 0 ph 

9. 

CG 1202 

IMU 28V 800 CPS 5 pet ph A (-90*) 

10. 

CG 1203 

IMU 28V 800 CPS 5 pet ph B (0*) 

11. 

CG 1331 

3.2 KC 28V 8UPPLY 

12. 

CG 1110 

2.5 VDC TM BIAS 


8.2.3.1.12 


The IMU Platform should not be moved during the Temperature Control Tests 
15 minutes after the application of IMU OPERATE power record PIPA TEMP 
(CG 2300) displayed on the CRT. 
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3.2.5.1.3.1 
(continued) 

3.2.5.1.4 

3.2.5.1.3 

3.2.5.1.3 
3.2.6. l.T 

3.2.5.1.3 

3.2.5.1.3 

3.2.5.1.13 

3.2.5.2 

3.2.5.2.1 


VERB 21 NOUN 01 ENTR 
01033 ENTR 

40000 ENTR 

Verify that NO ATT indication ie OFF. 

Set the GiN Power AC1-OFF-AC2 Switch on the Right Hand Circuit breaker 
panel to OFF and the GiN POWER AC1 and AC2 circuit breakers to OFF 
(breakers pulled out). 

Decrease the LIGHTS * NUMER1C8 controls on both the Left Hand Circuit 
Breaker panel and the LEB Lighting Control Panel to the minimum bright¬ 
ness - OFF position. 

Set the PSAAM power switch on the PSAA1C to OFF. 

Set the 1MU HTR MN A and MN B circuit breaker on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

Set the G/N POWER - OPTIC8 switch on the LEB Lighting Control Panel to 
OFF and G5N OPTICS MN A and MN B breakers on the Right Hand Cirouit 
breaker panel to OFF. 

Set the COMPUTER MN A and MN B Circuit breakers on the Right Hand 
Cirouit Breaker panel to OFF (breakers pulled out). „, . 

Verify that the PTC is supplying inertial components heater power to the 
GiN System. This will be indicated by the following on the PTC. 

a. GiN ON (PTC inhibit) light not illuminated. 

h. IMU Temp/heater current meter indicates IMU temperature of 130* s6*F. 
Turn ON Procedure 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within ♦10 degrees if aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set or verify 
the following GiN Indicator Control Panel switches to the position indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS ZERO to ZERO 

C. OPTICS MODE to MANUAL 

d. OPTICS COUPLING to DIRECT 

e. OPTIC8 SPEED to LO 

f. OPTICS TEL TRUN to SLAVE to SXT 

g. RETICLE BRIGHTNESS to minimum brightness position. 
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6.2.5.2.2 

•.2.5.2.3 

•.2.5.2.4 

5.2.5.2.4.1 

5.2.5.2.5 

5.2.5.2.5.1 


5.2.5.2.7 

•. 2 . 6 . 2.8 
•.2.5.2.• 

5.2.5.2.10 


Insure that Interfacing system EP8 and EC8 are turned on and operating 
properly. 

CAUTION: The remaining procedure must be followed in sequence specified. 
Failure to adhere to this n e quen o e may require recaiibration 
ef the Inertial components. 

Energise the ObN COMPUTER MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Press the STBY pushbutton 
on tbs D8KT lor approximately 3 seconds. Verify +14 and +4 VDC AQC 
power supply outputs on CRT display. Voltages shall be 4-1400.4V (CO 1020) 
and +4*0.2 (CGI030). On DSKY verify TEMP light is ON. 

Set the OiN POWER ACl and ACS breakers on tbs Right Hand Circuit Breaker 
Panel to ON (breakers pushed in). Set the OiN POWER AC1-OFF-AC2 switch 
to ACl. 

Set the GIN DSKY and Display Panel brightness to the minimum acceptable 
level by manipulation of LIGHTS - NUMERICS control on both Left Hand 
Circuit breaker panel and LEB Lighting Control panel. 

Energise the GIN IMU HTR, MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Insure that the CMC +-28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). Verify TEMP 
light on DSKY is extinguished. 

Set/Verify the following switches on the PSAAM. 

a. PSAAM PWR to ON 

b. INHIBIT VOLTAGE FAIL to OFF. 

Enter VERB 35 ENTER into K148. Press ERROR RESET p u s hbu t ton on K148. 
All computer alarms on the Main Display Console (MDC) and LEB AGC DSKY 
shall dear. Verify that DSKY Rl, R2. R3. VERB, NOUN and PROG indica¬ 
tions are blank. 

Verify K-8TART tape F09C103-K10638-XX C M Self-Check Test is on the 
K-START tape reader, where XX is the tape revision number. 

Start tape reader. 

When tape reader stops, verify the following on the CRT DSKY display: 

Rl -* +59 23 7 

R2 ^**10538 (Tape mew her) 

R3 »«*500K4tape revision number) 


Start tape reader. 
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C. 2.6.2.17 Verify that the PROG alarm lamp on the DSKY'e doee not light. 

6.2.9.2.18 Enter VERB 40. NOUN SO, ENTER into K148. Wait 16 eeconda. 

6.2.6.2.19 On K-148 eater the following 

VERB 41 NOUN SO ENTER 
♦00000 ENTER 

♦00000 ENTER 

♦00000 ENTER 

6 . 5.9.2.50 Set the OiN OPTICS MN A and MN B circuit hreakere on the Right Haul 
Circuit breaker panel to the ON poettion (breaker pushed in). 

6.5.6.5.51 Verify that the CRT tndic at io ne of the eignale in table below are net ft—king 



1 . 

CG 1040 

♦ISO VDC PIPA SUPPLY 

2. 

CG 1061 

♦SO VDC PIPA SUPPLY 

S. 

CG 1062 

. -SO VDC PIPA SUPPLY 

4. 

CG 1070 

44 VDC CDU SUPPLY 

6. 

CG 1100 

-S6 VDC ELECTRONICS 

6. 

CG 1020 

♦14 VDC CMC SUPPLY 

7. 

CG 1020 

♦4 VDC CMC SUPPLY 

6 . 

CG 1201 

IMU 28V 800 CPS 1 pet 0 pha 

9. 

CG 1202 

IMU 28V 600 CPS 8 pet ph A 

10. 

CG 1202 

IMU 28V 800 CPS 6 pet ph B 

11. 

CG 1331 

2.2 KC 28V SUPPLY 

12. 

CG 1110 

2.6 VDC TM BIAS 

i ^ i 


6.2.8.2.28 Monitor the PIPA Display S cope to inaure that each PIPA ia moding properly. 
6.2.5.2.22 Perform 6.2.6 OiN Operational Teat. 
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0.2.0 

GAN Of* rational Teat 

0.2.6.1 

Verify K-START tape F09C103-K10531-XXCM G/lt OPCHK ie on K-START 
tape reader, where XX ie the tape revlaioo number. 

0.3.0.1*1 

Start tape reader. 

0.3.0.1.8 

When tape reader etope,verily the foUowinf on the CRT DSKY display: 


a. R1-40023T 

b. R3 - 410031 (tape number) 

e. R3 • -OOOXX (tape revision number) 

0.3.0.3 

E-Memory Program Load and Sum Check. 

0.3.0.3.1 

Start tape reader. 

0.3.0.8.3 

When*tape reader stops verify that CRT DSK7 Row 1 indicates 00101. 

0.3.0.3 

Loonl g lAeasurement. \ 

0.3.0.3.1 

» . i ** *. . 

Start tape reader. 

0.3.0.3.8 

la approximately 10 mimitee. VERB 06 NOUN 00 shall flash. 

0.3.0.3.3 

Prom the CRT D6KY display read and record Row 1 and Row 3 (local gravity 
whole and fractional, respectively). The value reoorded shall be between . 

070.0 and 006.0 cm/sec*. 

0.3.0.4 

HorUontal Earth Rate Measurement. 

0.3.0.4.1 

Press PRO pushbutton on D6KY. 

0.3.0.4.8 

In approximately 3 seooods VERB 06 NOUN 00 shall Rash. From the CRT D8KX 
display read and reoord R3 (horisontal oompooent of earth rate acting on X, 

T and Z IRIQ's). The values recorded shall be between 77083 and 07888. 

0.8.0.0 

Enter the following on K-148: 


VERB 34 v ENTR 

VERB 41 NOUN 30 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 



6.2.9 

6.2.9.1 

6.2.9.1.1 

6.2.9.1.2 

6.2.9.2 

6.2.9.2.1 

6.2.9.2.2 

6.2.9.3 

6 . 2.9.2.1 

6.2.9.3.2 


6.2.9.3.4 

6.2.9.4 

6.2.9.4.1 

6.2.9.4.2 

6.2.9.4.3 

6.2.9.4.4 
6.2.9.6 
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Semi-Automatic Mode Teat 

Verify K-8TART Tape F09C103-K10530~XXCM Semi-Automatic Mode Teat 
la on K-START tape reader, where XX la the tape revision number. 

Start tape reader* 

When tape reader stops,verify the following on the CRT DSKT display: 

a. R1 - 46933T: 

h. R2 • ♦10636 (tape number) 

c. R3* 966XX (tape revision number) 

E-Memory Program Load 

Start tape reader. 

When tape reader stops aerify the foUowing on CRT DSKT: 

El *00161 \ 

Command Aocuracy P. 

Start tape reader w ^ 

When tape atopa aerify that CRT DSKT Rl indicatee 00201. Wait 16 aeoonde. 

lend and reeord CRT IMU Gimbal angles. The indioattons ahaU he 000*003 

degrees. 

Read and record CRT CDU angle indicationa. The indicationa shall he 
4000.00e00t.66. 

Command Accornoy 46*. 

Start tape reader. 

When tape render atopa aerify that CRT DSKT low 1 indicatee 00301. Walt 
6 seconds. 

Read and record CRT IMU Gimbal angina. The indications shaU he 0460003 

d eg r ee s . 

lead and record CRT CDU angle indications. Indications shall be *046.00*001.66. 
CDU Repeating Accuracy 46". 
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• 1.19 

6.2.15.1 

6.2.15.2 
6.2.15.2.1 


6.2.15.2.2 

6.2.16.2.2 
6.2.16.2 
6.2.16.2.1 
6.2.16.2.2 

6.2.16.4 

6.2.16.4.1 

6.2.16.4.2 

6.2.15.4.2 

6.2.15.4.4 


6.2.16.4.6 


1.2.16.4. 


1R1G Scale Factor Teat 

Verify K-START Tape F09C103-KD6082-XX DUG Scale Factor Teat ia on 
the K-8TART tape render, where XX ia the tape revision number. 

Start tape reader. 

When tape reader stops verify the following on the CRT DSKY display: 

a. Rl » 40922T 

b. R2 *406082 (tape number) 

c. R3 *-OOOXX (tape revision numbei) 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

E-Memory Program Load. 

Start tape reader. 

Whan tape reader stops verify that CRT DSKY Row 1 indicates 400000. 

That Position Data Load (4X Scale Factor) 

Start tape reader. 

Whan tape reader stops verify that CRT DSKY Row 1 indicates 400001. 

Start tape reader 

When tape reader stops. VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl - XXX. XX Nave Base Aaimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-146 and enter 
correct aaimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 23 ENTR 

Ia approximately 90 seconds VERB 06 NOUN 96 will flash. Record from 
CRT DSKY display Row 1. (4X DUG scale factor error in parta per million. 
Position 400001). 
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6.2.16 

6.2.16.1 

6.2.16.2 

6.2.16.2 

6.2.16.4 

6.2.16.4.1 

6.2.16.4.2 
6.2.16.4.2 
6.2.16.6 

6.2.16.6 

6.2.16.6.1 

6.2.16.7 
6.2.16. T.l 
6.2.16.7.1. 
6.2.16.7.1. 


DiU Performance Teat. A reference data sheet to provided at the end of 
this section to aid to data redaction. 

tears that IMU Operate power and LGC Operate power has been supplied 
for a minimum of one hour and that the MU to not In a Gimbal Lock 
condition. 

On CRT, monitor and record DUO TEMP (CO 2301) and PIPA TEMP 
(CO 2306). 

Verify K-START Tape F06C103-K60061-XX IMU Performance tost to on 
the tape reader t where XX to the tape revision anmoer. 

Start tape reader. 

When tape reader stops,verify the following on the CRT DSKY displays 

a. R1-406227 

b. R2 -466661 (tape number) 

e. S3— -600XX (tape revisionanmbex) r .viz l* : i -*nr'0 
Start tape reader. 

When tape reader stops, wait 10 seconds. 

Start the tape reader* After 16 seconds, verify DfU to ooaree aligned 
to aero degrees. 

1-Memory Program Load. 

Start the tape reader. When tape reader stops, verify the following 
DflKY display: 

Howl 
Sow 3 

Test Position 400001. 

E-Memory^ Program and Test Position Matrix Sum Ch e c k 
Start tape reader. 

When tape reader stops, verify DSKT Sow 1 displays 400001. 
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1.2.11.22.1 T PIPA Data Correction Calculation. 

1.2.11.22.1.1 From the uplink file tape, the compressed data tape or the PCM tape, 
request a date redaction of the X and Z accelerometer AV counts 
(addressee 27 and 41, respectively) and the TIME 2 and TIME 1 registers 
(addresses 24 and 25, respectively) for the period daring which the Y 
PIPA test was being performed in Positions 5 and 5 of the DfU Perform¬ 
ance Test. 


1.2.14.22.1.2 


Perform the following calculations for Position 5. 


0*5 - (Oj/Cos 


Og • Measured acceleration farm (lias $ 

0'| • Corrected acceleration term 
Cos 5y§ ■ 1* (*^yg/2) for small angles 

•y§ • 

andt 

•sS « (AV^g - AV X Bias)(p.r. s )/(AT) (local g) 
isg - (AVgg - AV, Bias) (S.F.J/(AT) (looal g) 
andt 

AV X Bias - (X PIPA Bias) (AT)/S.F. s 

AV S Bias - (Z PIPA Bias) (AT)/S.F. a 

8. F. and Bias terms are obtained from Positions 1 through 4 of ths 
DfU Performance Test. 



• *»> m- 


.3 
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9.2.14.22.1.3 PwfMf tbs toUssrtag calculations far PdiMwi 3. 

Q% - (O^Cof Oy^ 

- wbarof f 

0*| • Coronated ipetltrdiw term 
Cm Oyg * 1 - (§V|/t) for iaaQ aagtea 

•»->/•**♦•*«• . i 

% u • (AVj,! - AV x BIm) #.F.*) / (AT) (looal g) 

•^1 * (AVjg - AV e Hm) |2*F* b ) / (AT) (local g) * 


AV X BIm - (X PfPA BIm) (AT)/B.P. S 

BV S Bte ■ (X PIPA BIm) <AT)/B.F. g 

S.F. 2nd BIm terms srs obtained from P o sttteM 1 tbroogb 4 of tbs 
DiU PsrformaaM Tate. 

3.2.13.22.2 Oblate date from test DUO sa4/or PIPA Tsai ml DU It Bite Bui 

*t-r 

3.2.13.22.3 Oblate date from aaeoatf teal DUO md/mt FIFA Date aad fUl te 
Data Mmte x|.§» 

3.2.13.22.4 Obtete dbfea from IbM late DUO aad/or PIPA Tsai aad flUte 
Date Bb ste i |_| . 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

S.2. IS. 
7.4.2 

♦N BUT - ADO AT 
Position +00001 

meru/g 

( >__ 

6.2.16. 
6.4.2 

♦N BDZ - ADOAZ 
Position +00002 

meru/g 

( )_•„ 

6.2.16.. 

6.6.2 

-X PIPA Tent 
Position ♦00002 

cm/seo 2 

( )«0_• 

( ) 

6.2.16. 
6.6.2 - 

-N RDX 4 AD1AX 
Position 400002 

meru/g 

( )_ 

6.2.16. 

t.4.2 

♦N BDX - ADO AX 
Position -H)0002 

meru/g 

( >_ 

6.2.16. 

16.4.2 

♦N BDY ♦ AD6RAY 
Position ^00004 

msru/g 

( )_•„ 

6.2.16. 
10.6.2 

-Z PIPA Test 
Position 400004 

czn/seo 2 

< >00_. 

( > 

6.2.16. 
10.6.2 

4N BDZ 4 ADIAZ 
Position 400004 

meru/g 

( >_ 

6.2.16 

11.4.2 

4Y PIPA Test 
Position 400006 

om/seo2 

( )00_. 

( ) 


Ill 
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0.2.18.4.8 

0.2.18.4.8 

0.2.18.4.10 

0.2.18.4.11 

0.2.18.4.12 

0.2.1S.4.U 

0.2.18.4.14 

0.2.18.4.15 

0.2.18.4.10 
0.2.18.4.17 

0.2.18.5 

0.2.18.5.1 


Verify the data appearing in Rl and R2 and if correct, perform the following 
sequence: 


a. VERB 24. ENTER 

b. +XXX. XX. ENTER (Target 2 azimuth) 
e. *XX. XXX. ENTER (Target 2 elevation) 

After the correct readings for Rl and R2 are verified, enter VERB 33. 

ENTER into the D8KY. 

Using the Optics Hand Controller; align the SXT 8tLOS to Target 1 and press 
MARK pushbutton. If satisfied that the MARK was good, press the ENTER 
pushbutton. If not satisfied with MARK, press MARK REJECT pushbutton 
and repeat this step. 

Set the OPTIC8 SPEED switch to HI.. Using the Optics Hand Controller, 
drive tbs SXT StLOS to the approximate position of Target 2. 

Set the OPTICS SPEED switch to LO. Using the Optics Hand Controller, 
align the SXT StLOS to Target 2 and press the MARK pushbutton. If satis¬ 
fied that the MARK was good, press the ENTER pushbutton. If not satisfied, 
press the MARK REJECT pushbutton and repeat this step. 

On the D8KY, ob se r v e tbs following data displayed: 

a. VERB 08 NOUN 83 

b. Rl - eXX. XXX (X gyro elevation error, deg.) 
e. R2 ■ *XX. XXX (Y gyro elevation error, deg.) 
d. R3 - SXX.XXX (Z gyro azimuth error, deg.) 

Record Rl, R2 and R3. lbs X and Y gyro elevation error shall be 0.00*0.55 
de gr ees and the Z gyro azimuth error shall be 0.00*0.3 degrees. 

Enter VERB 34 ENTR. Observe the PROG display oe the D6KY Is ehoMS to 02. 
Immediately repeat stops 0.2.18.4.2 throi^h iX 10.4.13 twice. 

Repeat Steps 0.2.18.4.2 through 0.2.10.4.13 at 150, 188 sad 218 mt a st sa 

from Tg. 


Enter VERB 30, ENTER iato the D6KY. 

Enter VERB 41 NOUN 20, INTER into the INKY. Eater 1 88888, ENTER 
Into the DSKY three times, get the GIN POWER OPTICS ewtteh on the LEE 
Lighting Control Panel to OPF. 

Gyro Compassing Stability 

Calculate the average of the first threeX sadY gyve ele v a tio n errors sad the 
first three Z gyro azimuth errors. 
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6.2.19 

6.2.19.1 

6.2.19.2 


6.2.19.3 

6.2.19.3.1 

6.2.19.4 

6.2.19.6 

6.2.19.6 

6.2.19.7 

6.2.19.8 

6.2.19.9 

6.2.19.9.1 

6.2.19.9.2 


CMC Voltage Margin Teat 

Verify that the GAN 1MU HTR MNA 6 MNB circuit breaker* are engaged, 
Computer MNA 6 MNB breakers are engaged, 1MU MNA 6 MNB circuit 
breakers are not engaged, and the GAN Power - IMU switch on the LEB 
Lighting Control Panel is in the OFF position. 

On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

CAUTION: During the performance of this test die >4 VDC CMC Power 
Supply shall not be operated at less than +2.5 VDC or greater than 5.2 
VDC (CG 1030). The +14 VDC CMC Power Supply shall not be operated 
at less than +8.5 VDC or greater than +17.0 VDC (CG 1020); Rotate the 
LEB LTS NUMERICS SEL to approximately center position. Decrease to 
absolute minimum discernable lighting. 

NOTE: The flashily indication of tbs CMC Power Supplies on CRT may be 
disregarded for this test. 

Into R154 insert 0001. Verify and execute. 

Into B153 insert 1100. Verify and execute. 

Into C156 insert -040001244. Verify and execute. Verify on the CRT that 
GV0116 is between -3.0 and -8.0 VDC. 

Into C156 insert -050001234. Verify and execute. Verify on the CRT that 
GV0106 is betw e en -4.0 and-6.0 VDC. 

Into R154 insert 0111. Verify and execute. 

Observe CG 1020, +14 VDC CMC Power Supply and CG 1030, +4 VDC CMC 
Power Supply, on the CRT. Repeat 6.2.19.3 through 6.2.19.6 adjusting 
each C-Start entry until CG 1020 is +12.1 (+0.1, -0.0) VDC and CG 1030 
is+3.40 (+0.03 - 0.00) VDC. 

On K-148, enter the following: 

VERB 36 ENTR Wait 10 seconds. 

Verify K-START tape F09C103-K10538-XX CM Self-Cheek Test is onths 
K-START tape reader, where XX is the tape revision number. 

8tart tape reader. 

When tape reader stops, verify the following on the CRT D6KY display 
Rl - +09237 

R2 * +10538 (tape number) 

R3 - -000XX (tape revision number) 
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6.2.19.10 Load E-Memory Program. 

6.2.19.10.1 Start tape reader. 

6.2.19.10.2 When tape reader slope, verify: 

Rl-00101. 

6.2.19.11 Initiate Self-Check. 

6.2.19.11.1 Start tape reader. 

6.2.19.11.2 Wait until R3 * 00002. Verify RESTART lamp on DSKY in net lit. 

6.2.19.12 Into R154 insert 0101. Verify and execute. 

6.2.19.12 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify the 

RESTART lamp on the DSKY in lit. Disregard other DSKY indications. 

If RESTART does not light, repeat 6.2.19.2. Verify CMC Warning master 
alarms are lit. 

6.2.19.14 Set the INHIBIT VOLTAGE FAIL switch to ON. 

6.2.19.16 Into R1S4 insert 0001. Verify and execute. 

6.2.19.16 Into Cl56 insert >106001244. Verify and execute. Verify on the CRT that * 

GV0116 is between +9.8 and >11.8 VDC. 

6.2.19.17 Into R154 insert 0111. Verify and execute. 

6.2.19.18 Observe CG 1020, >14 VDC CMC Power Supply on the CRT. Repeat 6.2.19.16 
through 6.2.19.17 adjusting the C-Start entry until CG 1020 is 16.4 (+0.1. -0.6) 
VDC. Press ERR RST on K-148. 

6.2.19.19 Initiate Self-Check. 

6.2.19.19.1 Return K-START tape to its previous stop. 

6.2.19.19.2 Start tape reader. 

6.2.19.19.2 Wait until R2 - 00002. Verify RESTART lamp on DSKY is not lit. 

6.2.19.20. Into R154 insert 0011. Verify and execute. 

6.2.19.21 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify that 

the DSKY RESTART lamp is lit. Disregard other DSKY indications. Verify 
CMC Warning master alarms are lit. 
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6.2.19.22 


6.2.19.23 


6.2.19.24 


6.2.19.25 


6.2.19.26 


6.2.19.27 


6.2.19.27.1 


6.2.19.27.2 


6.2.19.27.3 


6.2.19.26 


6.2.19.29 


6.2.19.30 


6.2.19.31 


6.2.19.32 


6.2.19.33 


6.2.19.34 


6.2.19.35 


6.2.19.35.1 


6.2.19.35.2 

6.2.19.35.3 
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Set INHIBIT VOLTAGE FAIL switch on PSAAM to ON. 

Into R154 insert 0001. Verify and execute. 

Into C156 enter +092001234. Verify and execute. Verify on the CRT that 
GV0106 is between +6.2 and +10.2 VDC. 

Into R156 insert 0111. Verify and execute. 

Observe CG 1030, +4 VDC CMC Power Supply on the CRT. Repeat 6.2.19.23 
through 6.2.19.25 adjusting the C-Start entry until CG 1030 is +4.60 (+0.06, 
-0.06) VDC. Press ERR RST on K-146. 

Initiate Self-Rebeck. 

Return K-START tape to its previous stop. 


Start tape reader. 


Wait until R3 - 00002. Verify RESTART lamp on DSKY is not lit. 

Into R154 Insert 0101. Verify and execute. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify that 
the DSKY RESTART lamp is lit. Verify CMC Warning master alarms are 
lit. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to ON. 

Into R154 insert 0001. Verify and execute. 

Into C156 insert -040001244. Verify and execute. Verify on the CRT that 
GV0116 is between -3.0 and 5.0 VDC. 

Into R154 insert 0111. Verify and execute. 

Observe CG 1020, +14 VDC CMC Power Supply on the CRT. Repeat 6.2.19.31 
through 6.2.19.33 adjusting the C-Start entry until CG 1020 is +12.1 (+0.1, 
-0.0) VDC. Press ERR RST on K146. 

Initiate Self-Check. 

Return K-START tape to its previous stop. 

Start tape reader. 

Wait until R3 - 00002. Verify RESTART lamp on the DSKY is not lit. 


126 


/ 



APOLLO GAN Specification 
ND1002379 REV A 


APPENDIX I (Continued) 


81gnal Link 

Nomenclature 

PSAAM and/or 

GtN Teat 8CA Uncertainty 

Reauirementa % of Full Scale 

CG 2138 

1 

MG SERVO ERROR QUAD 

0.0*1.2 VRMS 

3.8% 

CG 2142 

2 

MG IX RESOLVER O/P SIN 

18.38*1.84 VRMS 

3.8% 

CG 2143 

2 

MG IX RESOLVER O/P COS 

045* 

18.38*1.84 VRMS 

1.5% 

CG 2147 

2 

MG SERVO ERROR IN PHASE ‘ 

• 45* 

0.0*60 my rma | noil 

1.4% 

CG 2150 

1 

MG TORQUE MOTOR CURRENT . 

0.125 amp max during 

0% 

CG 2188 

1 

OG SERVO ERROR QUAD 

Fine Align Torquing 

0.0*1.2 VRMS 

3.6% 

CG 2172 

2 

OG IX RESOLVER O/P SIN 

18.38*1.84 VRMS 

2.5% 

CG 2172 

2 

OG IX RESOLVER O/P COS 

• 45* 

18.38*1.84 VRMS 

2.5% 

CO 2177 

2 

OG SERVO ERROR IN PHASE 

• 45* 

0.0*80 mw RMS I null 

1.4% 

CG 2180 

1 

OG TORQUE MOTOR CURRENT 

0.125 amp max chiring 

•% 

CG 2218 

1 

PITCH ATT ERROR-CDU DAC O/P 

Fine Align Torquing 
5.06*0.5 VRMS 0 17* 

6.67% 

CG 2220 

1 

IG CDU FINE ERROR 

0.0*0.07 VRMS § null 

0.29% 

CG 2221 

1 

IG CDU COARSE ERROR 

0.0*0.68 VRMS at null 

0.29% 

CG 2249 

1 

YAW ATT ERROR-CDU DAC O/P 

5.06*0.5 VRMS at 17* 

0.67% 

CG 2250 

1 

MG CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.20% 

CG 2251 

1 

MG CDU COARSE ERROR 

0.0*0.68 VRMS at null 

0.29% 

CG 2279 

1 

ROLL ATT ERROR-CDU DAC O/P 

5.06*0.5 VRMS at ir 

0.67% 

CG 2280 

1 

OG CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.29% 

CG 2281 

1 

OG CDU COARSE ERROR 

0.0*0.68 VRM8 

0.29% 

CG 2200 

2 

PIPA TEMPERATURE 

130.5*1.5* F Operate Mode 2% 

CG SOU 

1 

TRUNNION CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.29% 

CG 3021 

1 

SHAFT CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.29% 

CG 3117 

1 

BXT SHAFT SERVO ERROR Df PH 

-0.25 to-2.00 VRMS at 

1.1% 

CG 3118 

1 

SXT TRUNNION SERVO ERROR Of PH 

Hi Rate 

-0.25 to-2.00 VRMS at 

1.1% 

CG 3140 

1 

8XT SHAFT TACH O/P 

Hi Rate 

2.3*1.2 VRMS at Hi Rate 

1.1% 

CG 3145 

1 

SXT SHAFT MTR CONTROL WINDING 

40.5 to 4.00 VRMS at Med 

1.1% 

CG 3150 

1 

SXT TRUNNION TACH O/P 

Rate 

2.3*1.2 VRMS at Hi Rate 

1.1% 

CG 3155 

1 

SXT TRUNNION MTR CONTROL 

40.25 to 42.00 VRMS at 

1.1% 



WINDING 

Med Rate 
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INTRODUCTION 

The individual Spacecraft (SC) installed Guidance and Navigation (G&N) 

System to be checked out per this process specification shall consist of 
one of each of the following major assemblies: The test requirements 
herein are based on COLOSSUS Rev. 237 and COLOSSUS Rev. 249 flight ropes. 

1 - Optical Unit Assembly 
1 - Navigation Base Assembly, Block II 
1 - Inertial Measurement Unit (IMU) & PIPA Elect. Assy 
1 - Power and Servo Assembly (PSA) 

1 - Apollo Guidance Computer Group 
1 - G&N Interconnect Harness Assembly 
1 - Signal Conditioner Assembly 
1 - Display and Control Group (D & C) 

1 - Coupling Data Unit 


The G&N System herein shall be identified as a Block H system. The 
computer contains the program flight ropes in the core rope memory. The 
test requirements herein are based on Colossus Rev. 237 flight ropes. 

SCOPE 

This specification outlines the checkout requirements for the G&N System 
installed in the Apollo Command Mockile Spacecrafts and tested in the VAB 
MSOB, or on the PAD. 

This document is to be used as technical support for all Block II G&N System 
test documentation for Command Module spacecraft testing. This document 
shall be amended by addendum to support applicable hardware, mission or 
program differences. 
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6.2.2.2.2 

(continued) 


• 0.2.2.3 


6.2.2.3.1 

6.2.2.3.2 


d. 

e. 

f. 

*- 

h. 

l. 

i. 

k. 

l. 

m. 

n. 

o. 
P- 

q. 


6's 

5's 

4's 

3's 

2's 

l's 

0*8 

Minus signs in Row's 1, 
VERB-NOUN Flashing 
COMP ACTY 


On concurrently 
for 5 seconds. 


Plus signs in Row's 1, 2, 3 
VERB-NOUN Flashing 
COMP ACTY 


On concurrently 
for 5 seconds. 


DSKY blanks - - COMP ACTY remains on for approximately 
5 seconds and then blanks. 


Caution and Status Displays 

Enter VERB 35, ENTR, into LEB CMC DSKY. 

The following MDC and LEB CMC DSKY displays shall illuminate for 
approximately 5 seconds. 

a. UPLINK ACTY 

b. NO ATT 

e. STBY 

d. KEY REL Flashing 

e. TEMP 

f. GIMBAL LOCK 

g. PROG 

h. RESTART 

i. TRACKER 

j. OPR ERR Flashing 

k. COMP ACTY (only momentarily on). 

l. Program 88 

m. VERB 88 NOUN 88 flashing 

n. +88888 in Rl, R2 and R3 

o. PGNCS, CMC, ISS Warning lamps (CMC shall remain illuminated for 
15±5 seconds). 

After indications a. through m. go out, +88888 shall remain in Rl, R2, R3. 
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6.2.2.6.1 


6.2.2.6.2 


6.2.2.6.3 


6.2.2.7 


6.2.2.7.1 




6.2.2.7.2 


6.2.2.7.3 


Enter the following into K-148: ' 


a. VERB 24 NOUN 02, ENTER 

b. 02100 ENTER 
C. 33777, ENTER 

d. 06112, ENTER 

e. VERB 25 NOUN 26, ENTER 

f. 04000, ENTER 

g. 01500 ENTER 

h. 00004 ENTER 

i. VERB 30, ENTER 

The RESTART lamps on the MDC 6 LEB DSKY’s shall illuminate. The PGNS 
caution lamps on the MDC 6 LEB annunciator panels shall illuminate. 

Press the ERROR RESET pushbutton on K-148. The RESTART ft 
PGNS caution lamps shall extinguish. 


Enter VERB 36, into K-148. 
Rupt Lock Jest 


, Press the ENTER pushbutton. 

\ ■ 


Enter the following sequence into K-148: 


a. VERB 24 NOUN 01, ENTER 

b. 02100, ENTER 

c. 30001, ENTER 

d. 01500, ENTER 

e. VERB 25 NOUN 26, ENTER 

f. 00001, ENTER 

g. 01500, ENTER 

h. 00004, ENTER 

i. VERB 31, ENTER 

The RESTART and PROG lamps on the MDC and LEB DSKY's shall illuminate. 
The PGNS caution lamps on the MDC ft LEB annunciator panels shall illuminate. 

Press the ERROR RESET pushbutton on K-148: \ The RESTART ft PGNS 

caution lamps shall extinguish. 

Enter VERB 36 into K-148: r . Press the ENTER pushbutton. 


6.2.2.8 TC Trap Test 


J 
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6.2.2.8.1 Enter the following sequence into K-148: 


a. 

VERB 21 NOUN 01 

ENTR 

h. 

14712 

ENTR ENTR 

b. 

01470 

ENTR 

i. 

00067 

ENTR 

c. 

31474 

ENTR 

3. 

VERB 25 NOUN 26 

ENTR 

d. 

NOUN 15 

ENTR 

k. 

35000 

ENTR 

e. 

54067 

ENTR ENTR 

1. 

01470 

ENTR 

f. 

31475 

ENTR ENTR 

m. 

00003 

ENTR 

g. 

54001 

ENTR ENTR 

n. 

VERB 30 

ENTR 

The RESTART and PROG lamps on the MDC and LEB DSKY's shall illuminate. The PGNS 

caution lamps on the MDC and LEB annunciator panels shall illuminate. 


6. 2 . 2 . 

8. 2 Press the ERROR RESET pushbutton on the K-148. All alarms shall clear. 

6. 2 . 2 . 

8.3 Enter VERB 36 ENTR into K-148. 




6. 2 . 2 . 

8.4 Enter the following sequence Into K-148: 



a. 

VERB 21 NOUN 01 

ENTR 

h. 

01470 

ENTR 

b. 

01470 

ENTR 

i. 

VERB 25 NOUN 26 ENTR 

c. 

30067 

ENTR 

3. 

36000 

ENTR 


NOUN 15 

ENTR 

k. 

01470 

ENTR 

e. 

31474 

ENTR ENTR 

1 . 

00003 

ENTR 

f. 

22000 

ENTR ENTR 

m. 

VERB 30 

ENTR 

g- 

22005 

ENTR ENTR 





The RESTART and PROG lamps on the MDC and LEB DSKY's shall illuminate. The PGNS 
caution lamps on the MDC and LEB annunciator panels shall illuminate. 


6.2.2.8.5 Press the ERROR RESET pushbutton on the K-148. All alarms shall clear. 

6.2.2.8.6 Enter VERB 36 into K-148. Press ENTR pushbutton. 


6.2.2.9 Nightwatchman Test 


6.2.2.9.1 Enter the following sequence into K-148. 


a. VERB 24 NOUN 01 ENTR 

b. 02100, ENTR 
C. 30001, ENTER 

d. 01500, ENTER 

e. VERB 25, NOUN 26, ENTR 


f. 04000, ENTR 

g. ‘ 01500, ENTR 

h. 00004, ENTR 

i. VERB 30, ENTR 


The RESTART and PROG lamps on the MDC & LEB DSKY's shall illuminate. The PGNS 
caution lamps on the MDC 6 LEB annunciator panels shall illuminate. 


6.2. 2.9. 2 Press the ERROR RESET pushbutton on K-148. The RESTART & PGNS caution 
lamps shall extinguish. 
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6.2.2.9.3 Enter VERB 36 into K-148. Press the ENTER pushbutton. 

6.2.2.10 CMC Clock Frequency Test 

6.2.2.10.1 Insure that CMC operate power has been applied for a minimum <xf 10 minutes 
before performing this test. 

6.2.2.10.2 Verify that the counter is connected to the 3.2 kc signal on the hardline. 

6.2.2.10.3 Insure that the counter has been warming up for a minimum of 30 minutes. 

6.2.2.10.4 On the counter. 

Set the FUNCTION switch to: MAN START 

Set the TIME BASE switch to: 1 /isec TIME UNIT/COUNT 

Set the SENSITIVITY control to: CHECK 

6.2.2.10.5 Verify proper counter operation. 

6. 2.2.10.6 Set the FUNCTION switch to REMOTE OR TIME INTERVAL. 

6.2.2.10.7 Plug in the Preset unit and set: 

MODE switch to PRESET ^ 

N switches to 96000. 

6.2. 2.10.8 Turn SAMPLE RATE control fully clockwise (HOLD). Wait 35 seconds for 
counter display to fill. 

6.2.2.10.9 Start counting by depressing RESET switch on counter. 

6.2.2.10.10 After approximately 30 seconds, read and record counter display. 

6.2.2.10.11 Repeat steps 6.2.2.10.9 and 6.2. 2.10.10 nine times. 

6.2.2.10.12 The average of the 10 previous readings shall be 30.000000*0.000060 seconds. 

6.2.2.10.13 Insure that the system is not in IMU Operate. 

6.2.2.10.14 Perform the following DSKY operation: 

VERB 37 ENTR 

06 ENTR/ENTR 

Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify the STBY lamp is lit. 

6.2.2.10.15 Repeat steps 6.2.2.10.9 through 6.2.2.10.12. 

6.2. 2.10.16 Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify the 
STBY lamp is not lit. If the STBY lamp does not extinguish when the PRO pushbutton is pressed, 
repeatedly press the PRO pushbutton until the STBY lamp does extinguish. Record the number 
of times it was necessary to press the PRO pushbutton. Not more than three depressions of the 
PRO pushbutton shall be required to turn the STBY lamp off. 
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6.2.3.1.6 
(eontinued) 

6.2.3.1.7 


6.2.3.1.8 

6.2.3.1.9 

6.2.3.1.10 


6.2.3.1.11 


6.2.3.1.12 


e. On the CRT, verify the absence of the +120 VDC PIPA supply (CG 1040) 
for a period of 90±10 seconds following power application in 6.2.3.1.5. 
Verify PIPA fail discrete is present during this period. After approxi¬ 
mately 100 seconds, the voltage shall read +120±6 Vdc. 

d. Stop the analog recorders. 

Insure that the following alarm lamps are not lighted on G&N LEB Display 
Panel. 


a. CMC Warning 

b. IBS Warning 

c. PGNS Caution 

Verify that the PROG alarm lamp on the DSKY's does not light. 

The OG, IG, and MG CDU angles shall be approximately aero. Verify on CRT. 


Enter the following into K-148: 

a. VERB 41 NOUN 20, ENTER \ 

b. +00000, ENTER 
Ci 460000, ENTER 

d. +00000, ENTER 

Verify that the following secondary power supply voltages are not flashing 
on the CRT display. 

SECONDARY POWER SUPPLY VOLTAGES 


Meas. No. * Signal 


1. 

CG 1040 

+120 VDC PIPA SUPPLY 

2. 

CG 1051 

+20 VDC PIPA SUPPLY 

3. 

CG 1052 

-20 VDC PIPA SUPPLY 

4. 

CG 1070 

+4 VDC CDU SUPPLY 

5. 

CG 1100 

-28 VDC ELECTRONICS 

6. 

CG 1020 

+14 VDC CMC SUPPLY 

7. 

CG 1030 

+4 VDC CMC SUPPLY 

8. 

CG 1201 

IMU 28V 800 CPS 1 pet 0 ph 

9. 

CG 1202 

IMU 28V 800 CPS 5 pet ph A (-90°) 

10. 

CG 1203 

IMU 28V 800 CPS 5 pet ph B (0°) 

11. 

CG 1331 

3.2 KC 28V SUPPLY 

12. 

CG 1110 

2.5 VDC TM BIAS 


The IMU Platform should not be moved during the Temperature Control Tests. 
15 minutes after the application of IMU OPERATE power record PIPA TEMP 
(CG 2300) displayed on the CRT. 
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6.2.3.3.3 

6.2.3.3.4 

6.2.3.3.5 

6.2.3.3.6 
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On MDC panel 1, press and hold the IMU CAGE switch in the CAGE position. 
On the Analog Recorder, verify that the IX Sine signals (CG 2112, CG 2142, 
and CG 2172) null out at 0.5V rms or less. 

Release the IMU CAGE switch. Disregard any momentary transients on the 
IX Resolver Sine signals when the switch is released. Sustained oscillations 
shall be cause for immediate removal of IMU OPERATE power. 

On the CRT verify that CDUX, CDUY and CDUZ are all between <1-35850 and 
+00150. 

Stop the Analog Recorders. 
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6.2.5.2.11 When tape reader stops, verify: 

R1 « 00101 

6.2.5.2.12 Start tape reader 

6.2.5. 2.13 Monitor DSKY until R2 (SCOUNT+1) increments twice. If an error U detected, 
the PROG alarm lamp on the DSKY shall light. 

6.2.5.2.14 On K-148, enter the following to turn off Self-Check: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

VERB 34 ENTR 

6.2.5.2.15 NOTE: Allow 2 hours to elapse before proceeding, with the following exceptions: 

a. If the G&N System has been in the power off state for less than 5 days with the gimbals 
in the following positions, 

X - 000.00±005.00 deg \ . 

Y - 000.00±005.00 deg v 

Z - 090.00+005. 00 deg 

or .has been in the power off state for less than 12 days with the gimbals in the 
following positions, - 

X - 000.00+001. 00 deg 

Y - 000.00+001. 00 deg 
Z - 090. 00+001.00 deg 

and the system has not been moved, allow 15 minutes to elapse before proceeding. 

b. If the G&N System has been turned off with the gimbals in the unparked position for 
less than 2 hours allow a warmup time equal to the time off but not less than 15 
minutes to elapse before proceeding. 

CAUTION: If the requirements of 6.2.5.2.16 are not met, remove IMU Operate Power 
immediately by setting the G/N POWER-IMU switch on the LEB Lighting 
Control Panel to OFF. 

After the required warmup time has elapsed set the G&N IMU MN A and MN B circuit breaker on 
the Right Hand circuit breaker panel to ON (breaker pushed in), and the G/N POWER-IMU 
switch on the LEB Lifting Control panel to the IMU position (toggle up). 

6.2.5. 2.16 Immediately begin monitoring the following measurements. 

a. On the CRT verify that IMU Operate Power is +28.8±3 VDC (CG 1500). 
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b. On the meter modules verify that oscillations, are not sustained and that a null is 
achieved within 10 seconds of power application on the following measurements: 

CG 2112 IG IX Resolver Output Sin 
CG 2142 MG IX Resolver Output Sin 

CG 2172 OG IX Resolver Output Sin 

c. On the CRT verify the absence of the +120 VDC PIP A Supply (CG 1040) for a period of 
90+10 seconds following power application. After approximately 100 seconds, the 
voltage shall read +120+6 VDC. 

6.2.5.2.17 Verify that the PROG alarm lamp on the DSKY's does not light. 

6.2. 5. 2.18 Enter VERB 40, NOUN 20, ENTER into K148. Wait 15 seconds. 

6.2.5. 2.19 On K-148 enter the following. 

VERB 41 NOUN 20 ENTER 
+00000 ENTER 

+00000 ENTER 

+00000 ENTER 

i • 

6.2.5. 2.20 Set the G&N OPTICS MN A and MN B circuit breakers on the Right Hand Circuit 
breaker panel to the ON position (breaker pushed in). 

6.2.5. 2.21 Verify that the CRT indications of the signals in table below are not flashing. 
Secondary Power Supply Voltages 


Measurement 
Number 

1. CG 1040 

2. CG 1051 

3. CG 1052 

4. CG 1070 

5. CG 1100 

1 6. CG 1020 

7. CG 1030 

8. CG 1201 

9. CG 1202 

10. CG 1203 

11. CG 1331 

12. CG 1110 

6.2.5.2.22 Monitor the PIPA Display Scope 


Signal 

+120 VDC PIPA SUPPLY 
+20 VDC PIPA SUPPLY 
-20 VDC PIPA SUPPLY 
+4 VDC CDU SUPPLY 
-28 VDC ELECTRONICS 
+14 VDC CMC SUPPLY 
+4 VDC CMC SUPPLY 
IMU 28V 800 CPS 1 pet 0 pha 
IMU 28V 800 CPS 5 pet ph A 
IMU 28V 800 CPS 5 pet ph B 
3. 2 KC 28V SUPPLY 
2.5 VDC TM BIAS 

to insure that each PIPA is moding properly. 


6.2.5.2.23 Perform 6.2.6 G&N Operational Teat. 
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6.2.8 
6.2.8.1 

6 . 2 . 8.2 

6.2.8.3 

6.2.8.4 

6.2. 8.4.1 

6.2.8.5 

6.2.8.6 
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G&N Panel Brightness and Lamp Test 

Proceed with this test if 6.2.5.2 or 6.2.3 has been performed and system 
operation has not been interrupted. If system operation has been interrupted, 
perform 6.2.5.2 before proceeding with this test. 

Rotate the RETICLE BRIGHTNESS thumbwheel on the Control Indicator 
Panel and verify the capability' to control the illumination of the following 
lamps: 

a. SCT reticles 

b. SXT reticles 

c. Telescope Panel Angle Counters 

Turn on LIGHTS-INTEGRAL control on Left Hand Circuit Breaker panel and 
L£B Lighting Control Panel. 

Adjust the brightness controls on the LEB Lighting Control Panel and Left 
Hand Circuit Breaker Panel from minimum brightness to maximum bright¬ 
ness. Verify the operation of the G&N Indicator Control Panel lamps .and LEB 
DSKY key lamps. Adjust MDC INTEGRAL lighting control from minimum 
brightness to maximum brightness and verify illuminations of MDC key lamps. 

Re-adjust brightness controls for minimum acceptable lighting. Turn off 
LIGHTS-ENTEGRAL oontrol on Left Hand Circuit Breaker panel and LEB 
Lighting Control Panel and MDC INTEGRAL lighting. 

Push and hold the CONDITION LAMPS switch on the GW Indicator Control 
Panel to TEST. Verify the illumination of the following lamps: 

a. STAR ACQ 

b. MASTER ALARM lamp 

Set the CONDITION LAMPS switch to ON. Lamps a and b in 6.2.8.5 shall 
extinguish. 
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6.2.9.9.2 

6.2.9.10 

6.2.9.10.1 

6.2.9.10.2 

6.2.9.10.3 

6.2.9.10.4 

6.2.9.11 

6.2.9.11.1 

6.2.9.11.2 

6.2.9.11.3 

6.2.9.11.3.1 

6.2.9.11.3.2 

6.2.9.11.4 

6.2.9.11.4.1 

6.2.9.11.4.2 

6.2.9.11.5 

6.2.9.11.5.1 

6.2.9.11.5.2 


When tape reader stops wait approximately 10 seconds. Verify CRT DSKY 
Row 1 indicates 01101. Verify GIMBAL LOCK lamp is lighted. 

Command Accuracy 225*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 01201. GIMBAL 
LOCK lamp will be lighted. Wait 15 seconds. 

Read and record CRT indications of IMU Gimbal angles. Indications shall 
be 225*003 degrees. 

Read and record CRT CDU angle indications. Indications shall be 
+225.00*001.50. 

ISS CDU Command Rate Test 

Start tape reader. 

When tape reader stops verify CRT DSKY display Row 1 indicates 01301. 
Wait 10 seconds. Verify IMU Gimbals are at approximately 0°.and GIMBAL 
LOCK lamp is OFF. 

Middle Gimbal Rate Test 
Start tape reader. 

When tape reader stops immediately verify display of 01401 in Row 1 of 
CRT DSKY display. In approximately 12 seconds VERB 23 NOUN 26 shall 
flash. The GIMBAL LOCK lamp shall be lit. Read and record CRT DSKY 
Row 1 and Row 2 displays. The recorded value shall be between 0001200000 
and 0001600000. 

Inner Gimbal Rate Test 

Start tape reader. 

Approximately 12 seconds after the tape reader stops VERB 23 NOUN 26 
shall flash. Read and record CRT DSKY Row 1 and Row 2 displays. The 
recorded value shall be between 0001200000 and 0001600000. 

Outer Gimbal Rate Test. 

Start tape reader. 

Approximately 12 seconds after the tape reader stops VERB 23 NOUN 26 
shall flash. Read and record CRT DSKY Row 1 and Row 2 displays. The 
recorded value shall be between 0001200000 and 0001600000. 



6.2.9.11.6 

6.2.9.11.6.1 

6.2.9.12 

6.2.9.12.1 

6.2.9.12.2 

6.2.9.12.3 

6.2.9.12.4 

6.2.9.13 

6.2.9.13.1 

6.2.9.13.2 

6.2.9.14 

6.2.9.14.1 

6.2.9.14.2 

6.2.9.15 

6.2.9.15.1 

6.2.9.15.2 

6.2.9.15.3 

6.2.9.15.4 

6.2.9.16 
6.2.9.16.1 
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* 

Start tape reader. 

Wait 15 seconds. Verify IMU Gimbals are at approximately 9*.and GIMBAL 
LOCK LAMP is OFF. 

Command Accuracy 315*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 01501. 

Read and record CRT IMU Gimbal Angles. Indication shall be 315*003 


Read and record CRT CDU angle indications. Indications shall be 
+315.00*001.50. 

CDU Repeating Accuracy 315*. 

Start tape reader. 

Approximately 5 seconds after the tape reader stops VERB 05 NOUN 01 
shall flash. Read and record CRT DSKY Row 1,2. and 3 indications. 
Recorded values shall be between 77770 and 00007. 

Minus Gimbal Lock Test. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 01701. Verify 
GIMBAL LOCK lamp is lighted after approximately 5 seconds. 

CDU Repeating Accuracy 225°. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02001. Wait 
10 seconds before continuing. Verify GIMBAL LOCK lamp is OFF. 

Start tape reader. 

Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 will 
flash. Read and record CRT DSKY Row 1, 2 and 3 Indications. Recorded 
values shall be between 77770 and 00007. 

OG CDU Fine Fail Test. 

Start tape reader. 
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6.2.9.16.2 


6.2.9.16.3 


6.2.9.16.4 


6.2.9.16.5 

6.2.9.16.6 


6.2.9.17 


6.2.9.17.1 


6.2.9.17.2 

6.2.9.17.3 


6.2.9.17.4 


6.2.9.17.5 


6.2.9.17.6 


6.2.9.18 


6.2.9.18.1 


6.2.9.18.2 


6.2.9.18.3 

6.2.9.18.4 


6.2.9.18.5 


6.2.9.18.6 
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When tape reader stops verify CRT DSKY Row 1 indicates 02101. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL 
REG on CRT displays 03777. . 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp, is OFF. 
Press ERR RST. PROG alarm lamp shall go out. 

IG CDU Fine Fail Test 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02201. 

Start tape reader. , v 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL REG 
on CRT displays 03777. 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. . 

MG CDU Fins Fall Test. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02301. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL REG 
on CRT displays 03777. 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 



APOLLO G«N Specification 
ND1002379 B 


6.2.9.21.5 

6.2.9.21.6 

6.2.9.22 

6.2.9.22.1 

6.2.9.22.2 

6.2.9.22.3 

6.2.9.22.3.1 

6.2.9.22.3.2 

6.2.9.22.4 

6.2.9.22.4.1 

6.2.9.22.4.2 

6.2.9.23 

6.2.9.23.1 

6.2.9.23.2 

6. 2.9.23.3 

6.2.9. 23.4 


Start tape reader. v 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 

Optics CDU Command Rate Test. 

Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify OPTX BUS, 28V 800 ** 1% and 5% Power Supplies. 

Set the OPTICS COUPLING switch on the G&N Panel to DIRECT. Using the 
OPTICS CONTROL STICK and a convenient CONTROLLER SPEED switch 
setting, carefully slew the SXT Trunnion to within +5 degrees of zero as 
indicated by the TPAC (Telescope Trunnion Slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 20 seconds. Set the OPTICS ZERO switch to OFF. 
Set the OPTICS MODE switch to CMC. 

Shaft Slew Rate Test. 

Start tape reader. 

In approximately 25 seconds VERB 23 NOUN 26 shall flash. Read and record 
CRT DSKY Row 1 and Row 2 displays. The recorded value shall be between 
00018.88000 and 00011.32000. 

Trunnion Slew Rate Test 

Start tape reader. 

In approximately 15 seconds VERB 23 NOUN 26 shall flash. Read and record 
CRT DSKY Row 1 and Row 2 displays. The recorded value shall be between 
00004.71000 and 00002.83000. 

Test Termination 

Start tape reader. 

On the GNIC Panel, set the OPTICS MODE switch to MAN. Using the OPTICS 
CONTROL STICK and a convenient CONTROLLER SPEED switch setting, 
carefully slew the SXT Trunnion to within 5 degrees of zero, as indicated by 
the TPAC (Telescope Trunnion Slaved to SXT). 

Set the OPTICS ZERO switch to ZERO. Wait 20 seconds. Set the OPTICS 
MODE switch to CMC. 

Switch the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OFF. 
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DATA SHEET 


PARAMETER 

UNITS 

D i 

MAX 


MAX 

D s 

MAX 

NBDY 

meru 


6.0 


6.0 


11.0 

NBDZ 

meru 


6.0 


6.0 


11.0 

NBDX 

meru 


6.0 


9.0 


11.0 

ADSRAY 

meru/g 


14.0 


21.0 


25.0 

ADSRAZ 

meru/g 


14.0 


21.0 


25.0 

ADS RAX 

meru/g 


14.0 


21.0 


25.0 

ADIAX 

meru/g 


17.0 


33.0 


40.0 

ADIAZ 

meru/g 


17.0 


33.0 


40.0 

ADIAY 

meru/g 


17.0 


33.0 


40.0 

X PIPA S. F. 
error 

PPM 


400 ' 


500 


600 

Y PIPA S. F. 
error 

PPM 


400 


500 


600 

Z PIPA S. F. 

error 

PPM 


406 


506 


600 

X PIPA Bias 

cm/sec2 


0.50 


0.70 


0.90 

Y PIPA Bias 

cm/sec z 


0.50 


0.70 


0.90 

Z PIPA Bias 

cm/sec z 


0.50 


0.70 


0.90 



6.2.17 

6.2.18 

6.2.18.1 

6.2.18.2 

6.2.18.3 

6.2.18.4 

6.2.18.4.1 

6.2.18.4.2 

6.2.18.4.3 

6.2.18.4.4 

6.2.18.4.5 

6.2.18.4.6 

6.2.18.4.7 
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SXT-NB-IMU Fine Align Teat (see Table HI, Section 5) 

Gyro Compassing Test 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +28 vdc OPTICS OPERATE BUS (CG 1530) is 
+28.0±3.0 vdc. Verify that the OPTX 28V 800 cps 1% 0“ (CG 1211) and 
OPTX 28V 800 cps 5% -00° (CG 1212) are not flashing in the CRT. 

Enter the following into the CMC: 

VERB 37 ENTER 01 ENTER 

When PROG display changes to 02 ( record time as Tq. 

Gyro Compassing Accuracy 

Wait 120 minutes from T Q . Record Inner, Middle and Outer Glmbal CDU 
readings every 6 minutes for the next 2 hours. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. 

Enter VERB 65, ENTER into DSKY. 

Observe the PROG display on the DSKY change to 03. 

When VERB 06 NOUN 41 flashes on the DSKY, insure Rl and R2 display Target 
1 azimuth and elevation. 

a. Rl - +XXX. XX (Target 1 azimuth) 

b. R2 = +XX. XXX (Target 1 elevation) 

c. R3 * 0D001 

Verify the data appearing in Rl and R2 and if correct, proceed. If not correct, 
perform the following sequence: 

a. VERB 24, ENTER 

b. +XXX.XX, ENTER (Target 1 azimuth) 

c. dfeXX.XXX, ENTER (Target 1 elevation) 

After the correct readings for Rl and R2 are verified, enter VERB 33, 

ENTER into the DSKY. 

When VERB 06 NOUN 41 flashes on the DSKY, Insure that Rl and R2 display 
Target 2 azimuth and elevation. 

a. Rl » XXX. XX (Target 2 azimuth) 

b. R2 = XX. XXX (Target 2 elevation) 

c. R3 - 00002. 
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6.2.18.4.8 Verify the data appearing in R1 and R2 and if correct, perform the following 
sequence: 

a. VERB 24, ENTER 

b. +XXX. XX, ENTER (Target 2 azimuth) 

c. *XX. XXX, ENTER (Target 2 elevation) 

6.2.18.4.9 After the correct readings for R1 and R2 are verified, enter VERB 33, 

ENTER into the DSKY. . ■ 

6.2.18.4.10 Set the OPTICS ZERO switch to OFF. Enter VERB 33 ENTER into the DSKY. 

6.2.18.4.11 When the DSKY displays V51 flashing and R1 » 00001 set the OPTICS MODE switch 
on the G&N Indicator Control Panel to CMC. The CMC will align the SXT star LOS to the Target 
1 position. When the alignment is complete as observed by no further movement of the Telescope 
Panel Angle Counters (TPAC) set the OPTICS MODE switch to MANUAL. 

6.2.18.4.12 Using the OPTICS Hand Controller and a convenient CONTROLLER SPEED, align 

the SXT StLOS with Target 1 and press the MARK pushbutton. In approximately 30 seconds 
VERB 50 NOUN 25 shall flash with R1 - 00016. ff satisfied that the MARK was good press tiie 
PRO pushbutton, ff not satisfied with MARK, press the MARK REJECT pushbutton and repeat 
this step. s A ‘ 

6.2.18.4.13 When the DSKY displays VERB 51 flashing and R1 - 00002 set the OPTICS MODE 
switch to CMC. The CMC will align the SXT to the Target 2 position. When alignment is 
complete as observed by no further movement of the TP AC, set the OPTICS MODE switch to 
MANUAL. 

6.2.18.4.14 Using the OPTICS Hand Controller and a convenient CONTROLLER SPEED, align 
the SXT StLOS with Target 2 and press the MARK pushbutton. In approximately 30 seconds 
VERB 50 NOUN 25 shall flash and R1 - 00016. If satisfied that the MARK was good press the 
PRO pushbutton. If not satisfied with the MARK press the MARK REJECT pushbutton and repeat 
this step. 


6.2.18.4.15 On the DSKY, observe the following data displayed: 

VERB 06 NOUN 93 

R1 * *XX. XXX (X gyro elevation error, deg) 

R2 » *XX. XXX (Y gyro elevation error, deg) 

R3 - *XX. XXX (Z gyro azimuth error, deg) 

Record Rl, R2 and R3. The X and Y gyro elevation error shall be 0.00*0.55 degrees and 
the Z gyro azimuth error shall be 0.00*0.3 degrees. Enter VERB 34 ENTR into the DSKY. 
Observe PROG display on DSKY change to 02.!-. 

6.2.18.4.16 Immediately rn'peat steps 6.2.18.4.2 through 6.2.18.4.15 twice. 

6.2.18.4.17 Repeat steps 6.2.18.4.1 through 6.2.18.4.15 at 150, 180 and 210 minutes from T Q . 
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6.2.18.4.18 

Enter VERB 36 ENTR into the DSKY. 

6.2.18.4.19 

Enter the following into the DSKY: 

VERB 41 

NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 


Set the G&N POWER OPTICS switch on the LEB Lighting Control Panel to OFF. 

6.2.18.5 Gyro Compassing Stability 

6.2.18.5.1 Calculate the average of the first three X and T gyro elevation errors and the 
first three Z gyro azimuth errors. 

6.2.18.5.2 The last three X and V gyro elevation errors shall not deviate from the baseline 
X and Y gyro elevation errors determined above by more than *0.15 degrees. 

6.2.18.5.3 The last three Z gyro azimuth errors shall not deviate from die baseline Z 
gyro azimuth error determined above by more than ±0.06 degrees. 


V * 
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INTRODUCTION 

The individual Spacecraft (SC) installed Guidance and Navigation (G&N) 

System to be checked out per this process specification shall consist of 
one of each of the following major assemblies: The test requirements 
herein are based on COLOSSUS Rev. 237 and COLOSSUS Rev. 249 flight xopes. 

1 - Optical Unit Assembly 
I - Navigation Base Assembly, Block n 
1 - Inertial Measurement Unit (IMU) & PIPA Elect. Assy 
1 - Power and Servo Assembly (PSA) 

1 - Apollo Guidance Computer Group 
1 - GW Interconnect Harness Assembly 
1 - Signal Conditioner Assembly 
1 - Display and Control Group (D & C) 

1 - Coupling Data Unit . 


The G&N System herein shall be identified as a Block U system. The 
computer contains the program flight ropes in the core rope memory. The * 
test requirements herein are based on Colossus Rev. 237 and Rev. 249 xope** 

SCOPE 

This specification outlines the checkout requirements for the GW System 
installed in the Apollo Command Module Spacecrafts and tested in the VAB 
MSOB, or on the PAD. * 

This document is to be used as technical support for all Block n GW System 
test documentation for Command Module spacecraft testing. This document 
shall be amended by addendum to support applicable hardware, mission or 
program differences. 
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6.2.1.3.4 

6.2.1.3.5 

6.2.1.3.6 

6.2.1.3.7 

6.2.1.3. 8 

6.2.1.3.8.1 

6.2.1.3.8.2 

6.2.1.3.8.3 

6.2.1.3.8.4 

6.2.1.3.8.5 

6.2.1.3.8.6 


The +28 VDC CMC OPERATE voltage (CG 1520) shall be +28.8*3 VDC. 

Verify CRT indication. On DSKY verify TEMP light is ON. On the G&N 
Indicator Control Panel verify PGNS light is ON. 

The voltage output of the +4 VDC CMC supply shall be +4.00*0.20 VDC. 

(CG 1030). The value on the CRT shall be recorded. 

The voltage output of the +14 VDC CMC supply shall be +14.0*0.4 VDC, 

(CG 1020). The value on the CRT shall be recorded. 

Using DSKY. enter VERB 36, ENTR, then press RESET. Verify that Rl, 

R2, R3, VERB, NOUN, and PROG are blank. 

I MU HTR Heater Power On 

Enter the IMU Standby Mode of operation by engaging the IMU HTR MN A and 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in). 

NOTE: RESTART Lamp may illuminate, if it does, disregard and press 
RSET on the DSKY. 

Verify that the IMU +28 VDC STANDBY discrete lamp on Event Module is 
illuminated (CG 1513). On DSKY verify TEMP light is extinguished. On the 
G&N Indicator Control Panel verify PGNS light is extinguished. 

Record the value of the following signals displayed on the CRT. 



Signal 

Requirement 

a. 

CG 1331 28V 3200 CPS 

POWER SUPPLY FEEDBACK 

28.6*0. 6 VRMS 

b. 

CG 1510 +28 VDC 

STANDBY POWER 

28.8*3 VDC 


The PIPA TEMP on the CRT shall be monitored at 15 min., 1 hr. and 2 hrs. 
from execution of 6.2.1.3.8.1 to insure that the PIPA Temperature Control 
Loop circuitry is operating to maintain a temperature of 130.5*1.5°F (CG2300). 

At the end of the 2-hour period, record the PIPA temperature (CG2300) on 
the CRT. On the event recorder verify that the IMU HEATER current dis¬ 
crete (CG2302) Is ON and that the IMU BLOWER current discrete (CG2303) is 
OFF over the last two hour period (occasionally discretes may cycle). 

With the eyepiece in the Eyepiece Storage Unit, check the eyepiece surface 
temperature at the quick disconnect flange using an L&N #8693 Temperature 
Potentiometer, or a similar type thermocouple probe meter. Record both 
the ESU ambient and eyepiece surface temperatures. Verify that the eyepiece 
surface temperature is between 2 and 30 degrees F. above the ambient 
temperature. 
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6 . 2.2 


6.2.2.1 


6.2.2.1.1 


6.2.2.1.2 


6.2.2.1.3 


6.2.2.1.4 


6.2.2.1.5 


6.2.2.1.5.1 


6.2.2.1.5.2 


6.2.2.1. 6 


6.2.2.1.6.1 


6.2.2.1.6.2 


6.2.2.1.6.3 


6.2.2.2 


6.2.2.2.1 


6.2.2.2.2 


CMC Operational Teat 

NOTE: Verify that IMU STANDBY power (including CMC operate power) is 
applied, IMU OPERATE Power is not applied. (G&N IMU HTR MN A 
and MN B breakers engaged, Computer MN A and MN B breakers 
engaged, IMU MN A and MN B breakers disengaged, G/N Power- 
IMU switch on LEB Lighting Control Panel in OFF Position). 

CMC Self-Check. 

On K-148, enter the following: 

VERB 36 ENTR Wait 10 seconds. .. ' ; j 

, , •' ~-.__. ol . ,, 

Verify K-START tape F09CXXX-K10538-XX CM Self-Check is on the K-START 
tape reader, where XXX is the Spacecraft effectivity and XX is the tape 
revision number. 

Start tape reader. 

When tape reader stops, verify the following on the CRT DSKY display: 

*409237 OR 409249 (Dependent on flight rope revision being used.) 

R2 * +10538 (tape number) 

R3 - -000XX (tape revision number) 

Load E-Memory Program. 

Start tape reader. 

When tape reader stops, verify Rl displays +00101. 

Initiate Self-Check 
Start tape reader. 

When R3 = 00002, start tape reader. 

When tape reader stops, wait 30 seconds. 

DSKY Check. 

Start tape reader. 

All the electroluminescent elements (PROG, VERB, NOUN, and Row 1, 

Row 2, Row 3) shall display the decimal number nine (9). Including the 
9's, the following shall be displayed for approximately 5 seconds. 


a. 9's 

b. 8's 

c. 7’s 


\ 
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6.2.3.1.13 1 hour after the application of IMU OPERATE power monitor and record PIPA 
TEMP (CG 2300) every 5 minutes for 30 minutes* Verify that eaeh reading does 
not deviate from the average of each signal by more than 0.1°F. 

6.2.3.1.14 When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP. PIPA TEMP shall be 130.5*1.5°F. PIPA TEMP 
shall be within 0.5°F of that recorded in 6.2.3.1.12 and 6.2.1.3.8.4. 

6.2.3.2 Optics Power ON 

6.2.3.2.1 Optics power shall be applied by actuating the G&N OPTICS MN A and OPTICS 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in), 
and placing G/N Power - OPTICS switch on the LEB Lighting Control Panel 
to ON. 

6.2.3.2.2 OPTICS +28 VDC discrete shall be issued (CG 1533). Verify by observing 
that the OPTICS lamp on Event Module is illuminated. Verify that the +28 
VDC OPTX OPERATE BUS (CG 1530) is +28.8*3 VDC. Record the indication. 
on the CRT. 

6.2.3.2.3 Verify the following secondary power supply voltages on the CRT are not 

flashing: < 

CG 1211 OPTX 28V 800 CPS 1 pet 0 ph 
CG 1212 OPTX 800 CPS 5 pet-00 ph 

6.2.3.2.3.1 Set/verify OPTICS MODE on the G&N Indicator Control Panel to MAN. 

6.2.3.2.3.2 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting* carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the G&N Indicator Panel to ZERO. 

6.2.3/3 IMU Cage Test 

6.2.3.3.1 Enter the following into the DSKY: 

a. VERB 40 NOUN 20, ENTER (wait 3 seconds) 

b. VERB 41 NOUN 20, ENTER 
C. +00200, ENTER 

d. +00200, ENTER 

e. +00200, ENTER 

Observe that the NO ATT lamps on the DSKY's light and that CDUX, CDUY, 
CDUZ on the CRT indicate approximately +00200. 

6.2.3.3.2 Set up the Analog Recorder to monitor the following signals: 

a. IG IX Resolver Output Sine (CG 2112) 

b. MG IX Resolver Output Sine (CG 2142) 

c. OG IX Resolver Output Sine (CG 2172) 

Start the Analog Recorders. 
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6 . 2.6 
6.2.6.1 

6.2.6.1.1 
6.2.6.1.2 

6.2.6.2 
6.2.6.2.1 
6.2.6.2.2 
6.2.6.3 

6.2.6.3.1 

6.2.6.3.2 

6.2.6.3.3 

6.2.6.4 

6.2.6.4.1 

6.2.6.4.2 

6.2.6.5 
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G&N Operational Test 

Verify K-START tape F09CXXX-K10531-XX CM G/N OPCHK is on K-START 
tape reader, ! where XXX ia the Spacecraft effectivtty and XX la the tape 
revision number. 

Start tape reader. 

When tape reader stops,verify the following on the CRT DSKY display: 

a. R1 * +09237 OR +09249 (Dependent on flight rope revision 
being used. 

b. R2 * +10531 (tape number) 

c. R3 * -000XX (tape revision number) 

E-Memory Program Load and Sum Check. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00101. 

Local g Measurement. \ 

Start tape reader. ' 

In approximately 10 minutes, VERB 06 NOUN 98 shall flash. 

From the CRT DSKY display read and record Row 1 and Row 2 (local gravity 
whole and fractional, respectively). The value recorded shall be between 
975.0 and 985.9 cm/sec 2 . 

Horizontal Earth Rate Measurement. 

Press PRO pushbutton on DSKY. 

In approximately 2 seconds VERB 06 NOUN 98 shall flash. From the CRT DSKY 
display read and record R2 (horizontal component of earth rate acting on X, 

Y and Z HUG'S). The values recorded shall be between 77882 and 97882. 

Enter the following on K-148: 

VERB 34 ENTR 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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6.2.9 

6.2.9.1 

6.2.9.1.1 

6.2.9.1.2 

6.2.9.2 

6.2.9.2.1 

6.2.9.2.2 

6.2.9.3 

6.2.9.3.1 

6.2.9.3.2 

6.2.9.3.3 

6.2.9.3.4 

6.2.9.4 

6.2.9.4.1 

6.2.9.4.2 

6 . 2 . 9 . 4.3 

6.2.9.4.4 
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Semi-Automatic Mode Test 

Verify K-START tape F09CXXX-K10530-XX CM Semi-Automatic Mode Test 
Is on K-START tape reader, where XXX is the Spacecraft effecttvlty and 
XX Is the tape revision number. ~ * J w ’ *' ’ 

Start tape reader. 

When tape reader stops,verify the following on the CRT DSKY display: 

a. R1 * *09237 OR+09249 (Dependent on flight rope revision being used.) 

b. R2 ■ +10530 (tape number) 

c. R3- -000XX (tape revision number) 

E-Memoiy Program Load 

Start tape reader. ! 

When tape reader stops verify the following on CRT DSKY: 

Rl* 00101 \ 

Command Accuracy 0*. 

Start tape reader * v 

When tape stops verify that CRT DSKY Rl indicates 00201. Wait.15 seconds. 

Read and record CRT IMU Gimbal angles. The indications shall be 0004003 
degrees. 

Read and record CRT CDU angle indications. The indications shall be 
+ 000 . 00 + 001 . 50 . 

Command Accuracy 45*. * 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00301. Wait 
5 seconds. 

Read and record CRT IMU Gimbal angles. The indications shall be 045+003 
degrees. 

Read and record CRT CDU angle indications. Indications shall be +045.00+001.50. 
CDU Repeating Accuracy 45°. 
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6.2.15 


6.2.15.1 


6.2.15.2 


6.2.15.2.1 


6.2.15.2.2 


6.2.15.2.3 


6.2.15.3 


6.2.15.3.1 


6.2.15.3.2 


6.2.15.4 


6.2.15.4.1 


6.2.15.4.2 


6.2.15.4.3 


6.2.15.4.4 


6.2.15.4.5 


6.2.15.4.6 


IRIG Scale Factor Test 

Vertfy K-START tape F09CX2QC-K00083-XX IRIG Scale Factor Test is on 
the K-START tape reader, where XXX is the Spacecraft effectivity and 
XX is the tape revision number. 

Start tape reader. 

When tape reader stops verify the following on the CRT DSKY display: 

s. R1 *409237 OR 409249 (Dependent on flight rope revision being used.) 

b. R2 = 400083 (tape number) 

c. R3 * -000XX (tape revision number) 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

E-Memory Program Load. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 400000. 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 400001. 

Start tape reader 

When tape reader stops, VERB 06 NOUN 41 Clashes. Verify the following 
on the CRT DSKY display: 

Rl * XXX. XX Nave* Base Azimuth 
R2 * XX. XXX Site Latitude ^ 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (4X IRIG scale factor error in parts per million. 
Position 400001). 
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6.2.16 


6.2.16.1 


6.2.16.2 

6.2.16.3 

6.2.16.4 


6.2.16.4.1 


6.2.16.4.2 


6.2.16.4.3 


6.2.16.5 


6.2.16.6 


6.2.16.6.1 


6.2.16.7 


IMU Performance Test. A reference data sheet is provided at the end of 
this section to aid in data reduction. 

Insure that IMl) Operate power and LGC Operate power has been supplied 
for a minimum of one hour and that the EMU is not in a Gimbal Lock 
condition. 

On CRT. monitor and record IRIG TEMP (CG 2301) and PIPA TEMP 
(CG 2300). 

Verify K-STAJRT tape F09CXXX-K00081-XX IMU Performance Test Is on 
the K-START tape reader, where XXX is the Spacecraft effect l vlty and XX 
Is the tape revision number, : iao • ~e\ V. 1 .a . .... 

Start tape reader. 

When tape reader stops,verify the following on the CRT DSKY display: 

a. R1 *409237 OR 469249 (Dependent on flight rope being used.) 

b. R2 • 400081 (tape number) ■ 

o. R3 ■ -000XX (taps revision number) .' 

Start tape reader. 

When tape reader stops, wait 10 seconds. 

Start the tape reader. After 15 seconds, verify EMU is coarse aligned 
to zero degrees. 

E-Memory Program Load. 

Start the tape reader. When tape reader stops, verify the following 
DSKY display: 

Row 1 
Row 3 

Test Position 460001. 


6.2.16.7.1 E-Memory Program and Test Position Matrix Sum Check 

6.2.16.7.1.1 Start tape reader. * 


6.2.16.7.1.2 When tape reader stops, verify DSKY Row 1 displays 460001. 



6.2.19 

6.2.19.1 

6.2.19.2 


6.2.19.3 

6.2.19.3.1 

6.2.19.4 

6.2.19.5 

6.2.19.6 

6.2.19.7 

6.2.19.8 

6.2.19.9 

6.2.19.9.1 

6.2.19.9.2 
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CMC Voltage Margin Test 

Verify that the G&N IMU HTR MNA & MNB circuit breakers are engaged. 
Computer MNA & MNB breakers are engaged, IMU MNA 6 MNB circuit 
breakers are not engaged, and the G&N Power - IMU switch on the LEB 
Lighting Control Panel is in the OFF position. 

On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

CAUTION; During the performance of this test the +4 VDC CMC Power 
Supply shall not be operated at less than +2.5 VDC or greater than 5.2 
VDC (CG 1030). The +14 VDC CMC Power Supply shall not be operated 
at less than +8.5 VDC or greater than +17.0 VDC (CG 1020). Rotate the 
LEB LTS NUMERICS SEL to approximately center position. Decrease to 
absolute minimum discernable lighting. 

NOTE: The flashing indication of the CMC Power Supplies on CRT may be 
disregarded for this test. 

Into R154 insert 0001. Verify and execute. 

Into R153 insert 1100. Verify and execute. 

Into C156 insert >040001244. Verify and execute. Verify on the CRT fe a t 
GV0116 is between -3.0 apd -5.0 VDC. 

Into C156 insert -050001234. Verify and execute. Verify on the CRT that. 
GV0106 is between -4.0 and -6.0 VDC. 

Into R154 insert 0111. Verify and execute. 

Observe CG 1020, +14 VDC CMC Power Supply and CG 1030, +4 VDC CMC 
Power Supply, on the CRT. Repeat 6.2.19.3 through 6.2.19.6 adjusting 
each C-Start entry until CG 1020 is +12.1 (+0.1, -0.0) VDC and CG 1030 
is +3.40 (+0.03 - 0.00) VDC. 

On K-148, enter the following: 

VERB 36 ENTR Wait 10 seconds. 

Verify K-START tape F09CXXX-K10538-XX CM Self-Check Test is on fee 

K-START tape reader where XXX is the Spacecraft effectivlty and XX is 
the tape revision number. 

' Start tape reader. 

When tape reader stops, verify fee following on fee CRT DSKY display 

HI * +09237 OR +09249 (Dependent on flight rope revision being used.) 

R2 * +10538 (tape number) 

R3 = -000XX (tape revision number) 
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Signal 
CG 1020 
CG 1021 
CG 1030 
CG 1031 
CG 1040 
CG 1042 
CG 1051 
CG 1052 
CG 1053 
CG 1070 
CG 1071 
CG 1100 
CG 1110 
CG 1201 
CG 1202 
CG 1203 
CG 1207 
CG 1211 
CG 1212 
CG 1220. 
CG 1331 
CG 1336 
CG 1500 
CG 1501 
CG 1510 
CG 1511 
CG 1520 
CG 1521 
CG 1530 
CG 1531 
CG 2001 
CG 2021 
CG 2041 
CG 2108 
CG 2112 
CG 2113 
CG 2117 
CG 2120 


APPENDIX I 




PSAAM and/or 

Link 


G&N Test SCA Uncertainty 

Nomenclature 

Requirement % of Full Scale 

1 

+14 VDC CMC SUPPLY 

+14.0±0.4 VDC 

0% 

1 

+14V CMC SUPPLY NOISE RMS 

0.2 VRMS MAX 

0% 

1 

+4 VDC CMC SUPPLY 

+4.00+0.2 VDC 

0% 

1 

+4V CMC SUPPLY NOISE RMS 

0.2 VRMS MAX 

' 0% 

2 

+120 VDC PIPA SUPPLY 

+120+6.0 VDC 

1% 

1 

+120 VDC PIPA SUP NOISE RMS 

1.5 VRMS MAX 

0% 

1 

+20 VDC PIPA SUPPLY 

+20.0+1.2 VDC 

0% 

1 

-20 VDC PIPA SUPPLY 

-20+2 VDC 

0% 

1 

+20 VDC PIPA SUP NOISE RMS 

1.0 VRMS MAX 

0% 

1 

+4 VDC CDU SUPPLY 

+4.0+0.2 VDC 

0% 

1 

+4 VDC CDU SUP NOISE RMS 

0.1 VRMS MAX 

0% 

1 

-28 VDC SUPPLY 

-27.5+6.0 VDC 

0% 

2 

2.5 VDC TM BIAS 

+2.50+0.06 VDC 

0% ' 

2 

IMU 28V ,8KC 1%0* RMS 

28.00+0.56VRMS 

1% 

1 

IMU 28V .8KC 5% - 90* RMS ' \ 

28.0+1.4 VRMS 

0.33% 

1 

IMU 28V . 8KC 5% 0* RMS 

28.0+2.1 VRMS 

0.33% 

1 

PH DIFF IMU 5% 0* , -90* 

-90+10* 

2.3% 

1 

OPTX 28V .8KC 1% 0* RMS 

28.00+0.56 VRMS 

0.33% 

1 

OPTX 28V . 8KC 5% - 90* RMS 

28.00+1.48 VRMS 

0.33% 

1 

PH DIFF OPTX 1% IMU 1% 

0*+10* 

2.3% 

2 

3.2 KC 28V SUPPLY 

28.6+0.56 VRMS 

1% . 

1 

PH DIFF 3.2 HC 28V/CMC SYNC 

0* +10* 

2.3% 

1 

+28 VDC IMU OPERATE BUS 

28.8+3 VDC 

0% 

1 

+28V IMU OPERATE BUS NOISE RMS 

1.0 VRMS MAX 

0% 

1 

+28 VDC IMU STANDBY BUS 

28.8+3 VDC ' 

0% 

1 

+28V IMU STANDBY BUS NOISE RMS 

1.0 VRMS MAX 

0% 

1 

+28 VDC CMC OPERATE BUS 

28.8+3 VDC 

0% 

1 

+28V CMC OPERATE BUS NOISE RMS 

2.0 VRMS MAX 

0% 

1 

+28 VDC OPTX OPERATE BUS 

28.8+3 VDC 

0% 

1 

+28V OPTX OPERATE BUS NOISE RMS 

2.0 VRMS MAX 

0% 

2 

X PIPA SG O/P 

5 VRMS max 

3% 

2 

Y PIPA SGO/P. 

5 VRMS max 

0. 3 %j 

2 

Z PIPA SG O/P 

5 VRMS max 

3% 

1 

IG SERVO ERROR QUAD 

0.0+1.2 VRMS 

3.6% 

2 

IG IX RESOLVER O/P SIN 

18.38+1.84 VRMS ©45* 

2.5% 

2 

IG IX RESOLVER O/P COS 

18.38+1.84 VRMS @45* 

2.5% 

2 

IG SERVO ERROR IN PHASE 

3.0+60 mv RMS @ null 

1.4% 

1 

IG TORQUE MOTOR CURRENT 

0.125 amp max during 
Fine Alignment Torquing 

0% 


PSAAM OUTPUT la the source of Link 1 signals. SCA OUTPUT is the source of Link 2 signals 
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INTRODUCTION 

The individial Spacecraft (SC) installed Guidance and Navigation (G&N) 
System to be checked out per this process specification shall consist of 
one of each of the following major assemblies) The test requirements 
herein are based on Colossus Rev 237, Colossus Rev. 249, Colossus II , „ 
(Comanche Rev 45), and Colossus HA (Comanche Rev 51) flight ropes. 

1 - Optical Unit Assembly 
1 - Navigation Base Assembly, Block n 
1 - Inertial Measurement Unit (IMU) 6 PIPA Elect. Assy 
1 - Power and Servo Assembly (PSA) 

1 - Apollo Guidance Computer Group 
1 - G&N Interconnect Harness Assembly 
1 - Signal Conditioner Assembly 
1 - Display and Control Group (D & C) 

1 - Coupling Data Unit . 


The G&N System herein shall be identified as a Block n system. The 
computer contains the program flight ropes in the core rope memory. The test 
requirements herein are based on Colossus Rev 237, Colossus Rev 249. Colossus 
II (Comanche Rev 45), and Colossus HA (Comanche Rev 51) flight ropes. * 

SCOPE 

This specification outlines the checkout requirements for the G«N System 
Installed in the Apollo Command Module Spacecrafts and tested in the VAB 
MSOB, or on the PAD. 


This document is to be used as technical support for all Block II G&N System 
test documentation for Command Module spacecraft testing. This document 
shall be amended by addendum to support applicable hardware, mission or 
program differencos. 
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6.2.2 


6.2.2.1 


6.2.2.1.1 


6.2.2.1.2 

6.2.2.1.3 

6.2.2.1.4 


6.2.2.1.5 


CMC Operational Test 

NOTE: Verify that IMU STANDBY power (including CMC operate power) is 
applied, IMU OPERATE Power is not applied. (G&K IMU HTR MN A 
and MN B breakers engaged, Computer MN A and MN B breakers 
engaged, IMU MN A and MN B breakers disengaged, G/N Power- 
IMU switch on LEB Lighting Control Panel in OFF Position). 

CMC Self-Check. 

On K-148, enter the following: 

VERB 36. ENTR : Wait 10 seconds. - i• „ * ; 

1 . e,\ 

verify the appropriate K-START tape for CM 8elf-Cheek Test is on the K-START ' 

tape reader* The tape numbers and their associated Flight Ropes are found in 

Appendix n. • • 

Start tape reader. 

When tape reader stops, verify the following on the CRT DSKY display: 

R1 • YYYYY (The value YYYYY is Flight Rope dependent and is found'in Appendix II) 

R2 * +10538 (tape number) 

R3 * -OOOXX (tape revision number) 

Load E-Memory Program. 


.***- * 




.0 aV 

, \j+' 

' tv 


6.2.2.1.5.1 Start tape reader. 


6.2.2.1.5.2 


6.2.2.1.6 


6.2.2.1.6.1 


6.2.2.1.6.2 


When tape reader stops, verify Rl displays +00101. 
Initiate Self-Check 
Start tape reader. 

When R3 = 00002, start tape reader. 


6.2.2.1.6.3 When tape reader stops, wait 30 seconds. 


6.2.2.2 


DSKY Check. 


6.2.2.2.1 


Start tape reader. 


6.2.2.2.2 


All the electroluminescent elements (PROG, VERB, NOUN, and Row 1, 
Row 2, Row 3) shall display the decimal number nine (9). Including the 
9's, the following shall be displayed for approximately 5 seconds. 

a. 9's 

b. 8's 

c. 7's 


'■/ 
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6.2.2.6.1 Enter the following Into K-148: 

a. VERB 24 NOUN 02, ENTER 

b. 02100 ENTER 

c. 33777, ENTER 

d. 05112, ENTER 

e. VERB 25, NOUN 26, ENTER 

f. 04000, ENTER 

g. 01500 ENTER 

h. 00004 ENTER 

i. VERB 30, ENTER 

The RESTART lamps on the MDC 6 LEB DSKY*s shall Illuminate. The PGNS 
caution lamps on the MDC it LEB annunciator panels shall Illuminate. 

6.2.2.6.2 Press the ERROR RESET pushbutton on K-148. The RESTART it PGNS caution 
lamps shall extinguish, 

6.2.2.6.3 Enter VERB 36, Into K-148. Press the ENTER pushbutton. 

6.2.2.7 Rupt Lock Test 

6.2.2.7.1 Enter the following sequence Into K-148: 

a. VERB 25 NOUN 01 ENTR 

b. 02100 ! ENTR 

c. 00004 ‘ , ENTR 

d. 30067 ENTR 

e. 01500 ENTR 

f. VERB 25 NOUN 26 ENTR 

g. 00001 ENTR 

h. 01500 ENTR 

i. 00004 ENTR 

j. VERB 31 ENTR 

The RESTART lamps on the MDC and LEB DSKY's shall Illuminate. The PGNS 
caution lamps on the MDC and LEB annunciator panels shall Illuminate. 

6.2.2.7.2 Press the ERROR RESET pushbutton on K-148: The RESTART 6 PGNS caution 
lamps shall extinguish. 

6.2.2.7.3 Enter VERB 36 Into K-148: Press the ENTER pushbutton. 

6.2.2.7.4 Enter the following sequence Into the K-Start: 

a. VERB 21 NOUN 26 ENTR 

b. 04000 ENTR 

C. VERB 30 ENTR 

The RESTART lamps on the MDC and LEB DSKY's shall Illuminate. The PGNS 
caution lamps on the MDC and LEB annunciator panels shall illuminate. 

6.2.2.7.5 Press the ERROR RESET pushbutton on the K-START. The RESTART and PGNS 
caution lamps shall extinguish. 

6.2.2.7.6 Enter VERB 36 into the K-START. Press die ENTR pushbutton. 

6.2.2.8 TC Trap Test 


f 
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6.2.2.8.1 Enter the following sequence into K-148: 

h. 14712 ENTR ENTR 

i. 00067 ENTR 

J. VERB 26 NOUN 26 ENTR 

k. 35000 ENTR 

l. 01470 ENTR 

m. 00003 ENTR 

n. VERB 30 ENTR 

The RESTART lamps on the MDC and LEB DSKY’s shall illuminate. The PGNS 
caution lamps on the MDC and LEB annunciator panels shall illuminate. 

6.2.2.8.2 Press the ERROR RESET pushbutton on the K-148. All alarms shall clear. 

6.2.2.8.3 Enter VERB 36 ENTR into K-148. 

6.2.2.8.4 Enter the following sequence into K-148: 

a. VERB 21 NOUN 01 ENTR 

b. 01470 ENTR 

c. 30067 ENTR 

d. NOUN 15 ENTR 

e. 81474 ENTR ENTR 

f. 22000 ENTR ENTR 

g. 22005 ENTR ENTR 

The RESTART lamps on the MDC and LEB DSKY f s shall illuminate. The PGNS 

caution lamps on the MDC and LEB annunciator panels shall illuminate. 

6.3.2.8.5 Press the ERROR RESET pushbutton on the K-148. All alarms shall clear. 
6.2. 2.8.6 Enter VERB 36 into K-148. Press ENTR pushbutton. 

6.2.2.9 Nightwatchman Test 

6.2.2.9.1 Enter the following sequence into K-148. 


a. 

VERB 24 NOUN 01 ENTR 

f. 

04000, ENTR 

b. 

02100, ENTR 

g- 

01500, ENTR 

c. 

30001, ENTER 

h. 

00004, ENTR 

d. 

01500, ENTER 

1. 

VERB 30, ENTR 


e. VERB 25, NOUN 26, ENTR 

The RESTART lamps on the MDC ft LEB DSKY’s shall Illuminate. The PGNS 
caution lamps on the MDC ft LEB annunciator panels shall illuminate. 

6. 2. 2.9. 2 Press the ERROR RESET pushbutton on K-148. The RESTART ft PGNS caution 
lamps shall extinguish. 


h. 01470 ENTR 

i. VERB 25 NOUN 26 ENTR 

J. 36000 ENTR 

k. 01470 ENTR 

l. 00003 ENTR 

m. VERB 30 ENTR 


a. VERB 21 NOUN 01 ENTR 

b. 01470 ENTR 

C. 31474 ENTR 

d. NOUN 15 ENTR 

e. 54067 ENTR ENTR 

f. 31475 ENTR ENTR 

g. 54001 , ENTR ENTR 
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6.2.4 


6.2.4.1 


6.2.4.2 


6.2.4.3 


6.2.4.4 


6.2.4.5 


G&N System Power Supplies Test 

Proceed with this test if 6.2.3. Operate Power On Test, has been completed 
and system operation has not been interrupted. If system operation has been 
interrupted, perform 6.2.5.2, Turn On Procedure, before proceeding with 
this test. Insure that the IMU Operate Power has been on for at least 15 
minutes before proceeding with this test. 

Enter the following sequence into the K-Start. Verb 41 NOUN 20, ENTER; 
400000 ENTER; 400000 ENTER; 400000 ENTER. 

Set/Verify the following circuit breakers and switches on the Right Hand 
Circuit Breakers Panel and LEB. 

a. COMPUTER MN A to ON (pushed in) and COMPUTER MN B to OFF 
. (pulled out). 

b. G/N - POWER to AC1 

c. IMU HTR MN A to ON (pushed in) and IMU HTR MN B to OFF (pulled out). 

d. IMU MN A to ON (pushed in) and IMU MN B to OFF (pulled out). 

e. G/N POWER - IMU to IMU 

f. OPTICS MN A to ON (pushed in) and OPTICS MN B to OFF (pulled out). 

g. G/N POWER - OPTICS to OPTICS 

Record the voltage indicated on the CRT for the following signals: 

a. The 4-28 VDC IMU OPERATE (Bus No. 1) output voltage shall be 4*28.8±3 
VDC (CG 1500). 

b. The 4-28 VDC IMU STANDBY (Bus No. 2) output voltage shall be 4-28.8±3 
VDC (CG 1510). 

c. The 4-28 VDC CMC OPERATE (Bus No. 3) output voltage shall be 4-28.8*3 
VDC (CG 1520). 

d. The 4-28 VDC OPTX OPERATE (Bus No. 4) output voltage shall be 4-28.8±3 
VDC (CG 1530). 

e. The CG 2221, IGA CDU Coarse Error measurement shall be 0.0*0.68V rms. 

f. The CG 2251 MGA CDU Coarse Error measurement shall be 0.0±0.68V rms. 

g. The CG 2281 OGA CDU Coarse Error measurement shall be 0.0*0.68V rms. 

Record the voltage indicated on the CRT for the following power supplies: 

a. The 4-120 VDC PIPA Power Supply output voltage shall be 120*6 VDC 
(CG 1040). 

b. The 4-20 VDC PIPA Power Supply output voltage shall be 20.0*1.2 VDC 

(CG 1051). . 

c. The -20 VDC PIPA Power Supply output voltage shall be -2042 VDC 
(CG 1052). 

d. The -28 VDC Electronics Power Supply output voltage shall be -27. 5ft 6.0 
VDC (CG 1100). 


3 $ 
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6.2.5.2.2 Insure that interfacing system EPS and ECS are turned on and operatic 
properly. 

CAUTION: The remaining procedure must be followed in sequence specified. 
Failure to adhere to this sequence may require recalibration 
of the inertial components. 

6.2.5.2.3 Energize the OiN COMPUTER MNAandMNB breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Press the STBY pushbutton 
on the DSKY for approximately 3 seconds. Verify +14 and +4 VDC AGC 
power supply outputs on CRT display. Voltages shall be +1440.4V (CQ 1020) 
and +4*0.2 (CGI030). On DSKY verify TEMP light is ON. 

6.2.5.2.4 Set the GAN POWER ACl and AC2 breakers on the Right Hand Circuit Breaker 
Panel to ON (breakers pushed in). Set the GW POWER AC1-OFF-AC2 switch 
to ACl. 

6.2.5.2.4.1 Set the GAN DSKY and Display Panel brightness to the minimum acceptable 
level fay manipulation of LIGHTS - NUMERICS control on both Left Hand 
Circuit breaker panel and LEB Lighting Control panel. 

6.2.5.2.5 Energize the GAN IMU HTR, MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Insure that the CMC+28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). Verify TEMP 
light on DSKY is extinguished. 

6.2.5.2.5.1 Set/Verify the following switches on the PSAAM. 

a. PSAAM PWR to ON 

b. INHIBIT VOLTAGE FAIL to OFF. 

6.2.5.2.6 Enter VERB 36 ENTER into K148. Press ERROR RESET pushbutton on K148. 

All computer alarms on the Main Display Console (MDC) and LEB AGC DSKY 
shall clear. Verify that DSKY Rl, R2, R3, VERB. NOUN and PROG indica¬ 
tions are blank. 

6.2.5.2.7 Verify the appropriate K-START tape forCM Self-Cheqk.Test jls on tbs K-START 
tape reader. The tape numbers and their associated Flight Ropes are found in 
Appendix II. 

8.2.5.2.8 Start tape reader. 

6.2.5.2.9 When tape reader stops, verify the following on the CRT DSKY display: 

Rl WYYYYY (ITie value YYYYY is Flight Rope dependent and is found in Appendix II) 
R2 ^-+10538 (Tape number) 

R3 * -000XX (taps revision number) 

6.2.5.2.10 Start tape reader. 
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6 . 2.6 
6.2.6.1 

6.2.6.1.1 
6.2.6.1.2 

6.2.6.2 
6.2.6.2.1 
6.2.6.2.2 
6.2.6.3 

6.2.6.3.1 

6.2.6.3.2 

6.2.6.3.3 

6.2.6.4 

6.2.6.4.1 

6.2.6.4.2 


6.2.6.5 


G&N Operational Test 

Verify the appropriate K-START tape for CM G&N OPCI0C ts on the K-START 

tape reader. The tape numbers and their associated Flight Ropes are found 
In Appendix: R, r> 

Start tape reader. 

When tape reader stops,verify the following on the CRT DSKY display* 

*• ■ YYYYY (The value YYYYY is Flight Rope dependent a nd is 

• found In Appendix II) 

b. R2 * +10531 (tape number) 

c. R3 * -OOOXX (tape revision number) 

E-Memory Program Load and Sum Chech. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Roar 1 indicates 00101. 

Local g Measurement. X 

• * I ' "'V 

Start tape reader. 

In approximately 10 minutes, VERB 06 NOUN 98 shall flash. 

From die CRT DSKY display read and record Row 1 and Row 2 (local gravity 
whole and fractional, respectively). The value recorded shall be between 
975.0 and 985.9 cm/sec 2 . 

Horizontal Earth Rate Measurement., 

Press PRO pushbutton on DSKY. 

In approximately 2 seconds VERB 06 NOUN 98 shall flash. From the CRT DSKY 
display read and record R2 (horizontal component of earth rate acting on X, 

Y and Z IRIG’s). The values recorded shall be between 77882 and 97882. 

Enter the following on K-148: 

VERB 34 ENTR 

VERB 41 NOUN 20 ENTR 
+00000 . ENTR 

+00000 ENTR 

+00000 ENTR 
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6.2.9 

6.2.9.1 

6.2.9.1.1 

6.2.9.1.2 

6.2.9.2 

6.2.9.2.1 
6.2. 9.2.2 

6.2.9.3 

6.2.9.3.1 

6.2.9.3.2 

6.2.9.3.3 

6 . 2 . 9 . 3.4 

6.2.9.4 

6.2.9.4.1 

6.2.9.4.2 

6.2.9.4.3 

6.2.9.4.4 
6.2.9.5 
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Semi-Automatic Mode Test 

Verify the appropriate K-START tape for CM Semi-Automatic Mode test in 
on the K-START tape reader. The tape numbers and their associated Flight 
Ropes are found in Appendix n. 

Start tape reader* 

When tape reader stops, verify the following on the CRT DSKY display: 

a. R1 ■ YYYYY (The value YYYYY is Flight Rope dependent and Is foundln Appendix II) 

b. R2 » +10530 (tape number) 

C. R3 * -060XX (tape revision number) 

E-Memory Program Load 
Start tape reader. 

When tape reader stops verify the following on CRT DSKY: 

Rl - 00101 \ 

Command Accuracy 0*. 

Start tape reader . s 

When tape stops verify that CRT DSKY Rl indicates 00201. Wait 15 seconds. 

Read and record CRT IMU Gimbal angles. The indications shall be 0004003 
degrees. 

Read and record CRT CDU angle indications. The indications shall be 
+000.00+001.50. 

Command Accuracy 45°. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00301. Wait 
5 seconds. 

Read and record CRT IMU Gimbal angles. The indications shall be 0454003 


Read and record CRT CDU angle indications. Indications shall be +045.004001.50. 
CDU Repeating Accuracy 45*. 
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6.2.15 IRIG Scale Factor Test 

6.2.15.1 Verify the appropriate K-START tape for IRIG Scale Faotor Teat ia oa the * 
K-START tape reader. The tape numbers and their associated Flight Ropes 
are found in Appendix n. / 

6.2.15.2 Start tape reader. 

6.2.15.2.1 When tape reader stops verify the following on the CRT DSKY display: 

a. R1 » YYYYY (The value YYYYY is Flight Rope dependent and 

b. (a found In Appendix II) 

b 4 R2 »+00083 (tape numbei) * ‘ ,v 

c. R3 * -000XX (tape revision number) 

6.2.15.2.2 Start tape reader. 

6.2.15.2.3 When tape reader stops, wait 20 seconds. 

6.2.15.3 E-Memory Program Load. 

6.2.15.3.1 Start tape reader. 

S 

6.2.15.3.2 When tape reader stops verify that CRT DSKY Row 1 indicates 400000. 

6.2.15.4 Test Position Data Load (+X Scale Factor) 

6.2.15.4.1 Start tape reader. % 

6.2.15.4.2 When tape reader stops verify that CRT DSKY Row 1 indicates 400001. 

6.2.15.4.3 Start tape reader 

6.2.15.4.4 When tape reader stops. VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl * XXX.XX Nave Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

6.2.15.4.5 On K-148 enter the following: 

VERB 33 ENTR 

6.2.15.4.6 In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position +00001). 
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6.2.16 


6.2.16.1 


6.2.16.2 


6.2.13.3 


6.2.16.4 


6.2.16.4.1 


6.2.16.4.2 


6.2.16.4.3 


6.2.16.5 


6.2.16.6 


6.2.16.6.1 


6.2.16.7 


EMU Performance Test. A reference data sheet is provided at the end of 
this section to aid in data reduction. 

Insure that IMU Operate power and LGC Operate power has been supplied 
for a minimum of one hour and that the IMU is not in a Gimbal Lock 
condition. * . • 

On CRT, monitor and record IRIG TEMP (CG 2301) and PIPA TEMP 
(CG 2300). 

Verify the appropriate K-START tape lor IMU Performance Teat is on the 
K-START tape reader. Ihe tape numbers and their associated Plight Ropes 
are found in Appendix H.an« t> 

Start tape reader. 

When tape reader stops,verify the following on the CRT DSKY display: 

a. HI =»YTr?Y (The value YYYYY is Flight Rope dependent and 
■ ts found in Appendix II) 
b» R2 1 **400061 (tape number) 1 number) 
c. R3 * -000XX (tape revision number) 

Start tape reader. 

When tape reader stops, wait 10 seconds. 

Start the tape reader. After 15 seconds, verify IMU is coarse aligned 
to zero degrees. 

E-Memory Program Load. 

Start the tape reader. When tape reader stops, verify the following 
DSKY display: 

Row 1 
Row 3 

Test Position +00001. 


6.2.16.7.1 E-Memory Program and Test Position Matrix Sum Check 

6.2.16.7.1.1 Start tape reader* 

6.2.16.7.1.2 When tape reader stope, verify DSKY Row 1 displays +00001. 
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6.2.19 


6.2.19.1 


6.2.19.2 


6.2.19.3 


6.2.19.3.1 


CMC Voltage Margin Teat 

Verify that the GW I MU HTR MNA ft MNB circuit breakers are engaged. 
Computer MNA ft MNB breakers are engaged. IMU MNA ft MNB circuit 
breakers are not engaged, and the GW Power - IMU switch on the LEB 
Lighting Control Panel is in the OFF position. 

On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

CAUTION: During the performance of this test the +4 VDC CMC Power 
Supply shall not be operated at less than +2.5 VDC or greater than 5.2 
VDC (CG 1030). The +14 VDC CMC Power Supply shall not be operated 
at less than +8.5 VDC or greater than +17.0 VDC (CG 1020). Rotate the 
LEB LTS NUMERICS SEL to approximately center position. Decrease to 
absolute minimum dlscemable lighting. 

NOTE: The flashing indication of the CMC Power Supplies on CRT may be 
disregarded for this test. . .. 

Into R154 insert 0001. Verify and execute. 

Into R153 insert 1100. Verify and execute. 


6.2.19.4 


Into C156 insert -040001244. Verify and execute. Verify on the CRT that 
GV0116 is between -3.0 and -5.0 VDC. 


6.2.19.5 


Into C156 insert -060001234. Verify and execute. Verify on the CRT that 
GV0106 is between-4.0 and-6.0 VDC. 


6.2.19.6 


6.2.19.7 


6.2.19.8 


6.2.19.9 


6.2.19.9.1 


6.2.19.9.2 


Into R154 insert 0111. Verify and execute. 


Observe CG 1020, +14 VDC CMC Power Supply and CG 1030, +4 VDC CMC 
Power Supply, on the CRT. Repeat 6.2.19.3 through 6.2.19.6 adjusting 
each C-Start entry until CG 1020 is +12.1 (+0.1, -0.0) VDC and CG 1030 
is +3.40 (+0.03 - 0.00) VDC. 


On K-148, enter the following: 

VERB 36 ENTR Wait 10 seconds. 



Verify the Appropriate K-START tape for CM Setf-ChdekvTesttS on the RESTART 

tape reader. Jlhe tape numbers and their associated Flight Ropes are found in 
Appendix n. •-' - - > ;. 

Start tape reader. 


When tape reader stops, verify the following on the CRT DSKY display 


R1 ■ YYYYY (The-value YYYYY is Flight Rope dependent And is found in Appendix II) 
R2 * +10538 (tape number) 

R3 * -000XX (tape revision number) 
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APPENDIX I (Continued) 





G&N Test 

PSAAM and/or 
SC A U ncertainty 

Signal Link 

Nomenclature 

Requirement 

% of Full Scale 

CG 3160 

1 

SCT SHAFT TACKO/P 

3.3H.3 VRMS at 

Hi Rate 

1.1% 

CG 3170 

1 

SCT TRUNNION TACH O/P 

0.8510.35 VRMS at 
Hi Rate 

1.1% 

CG 3721 

2 

SHAFT CDU DAC O/P 

10.12ll.00 VRMS 
at 17* 

1% 

CG 3722 

2 

TRUNNION CDU DAC O/P 

10.12il.00 VRMS 
at 17* 

1% 

CG 4300 

1 

CMC TEMP 

87.5142.5* F 

0.23% 

CG 6020 

1 

PIPA CAL MODULE TEMP 

72.5127.5* F 

0.23% 

CG 6021 
See Page 5 

1 

IMU 800 cps 5% TEMP (PSA) 

90130* F 

0% 


' APPENDIX H 


K-START TAPE INFORMATION 

NAME i I NUMBER* f PROGRAM 


CM Self-Check Teat 
CM Q/N OPCHK 
CM Semi-Automatic Mode Test 
IRIG Scale Factor Teat 
IMU Performance Teat 


F09C103-K10538-XX 
F09C103-K10531-XX 
F09C103-K10530-XX 
F09C103-K00083-XX 
F09C103-K00081-XX 


COLOSSUS REV 237 



Rl-YYYYY 
R1 DISPLAY 
09237 
09237 
09237 
09237 
09237 


CM Self-Check Teat 
CM G/N OPCHK 
CM Semi-Automatic Mode Test 
IRIG Scale Factor Test 
IMU Performance Test 


F09C104-K10538-XX 
F09C104-K10531-XX 
F09C104-K10530-XX 
F09C104-K00083-XX 
F09C104-K00081-XX 


COLOSSUS REV 249 

I 


09249 

09249 

09249 

09249 

09249 


CM Self-Check Test 
CM G/N OPCHK 
CM Semi-Automatic Mode Test 
IRIG Scale Factor Test 
IMU Performance Test 


F11C106-K10538-XX 
F11C106-K10531-XX 
F11C106-K10530-XX 
F11C106-K00083-XX 
F11C106-K00081-XX 


COLOSSUS H 
(COMANCHE REV 45) 



11045 

11045 

11045 

11045 

11045 


CM Self-Check Test 
CM G/N OPCHK 
CM Semi-Automatic Mode Test 
IRIG Scale Factor Test 
IMU Performance Test 


F11C107-K10538-XX 

F11C107-K10531-XX 

F11C107-K10530-XX 

F11C107-K00083-XX 

F11C107-K00081-XX 


COLOSSUS HA 
(COMANCHE REV 51) 



11051 

11051 

11051 

11051 

11051 


'•NOTE: Where XX equals die tape revision number, 
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INTRODUCTION 

The Individual Spacecraft (SC) Installed Guidance and Navigation (GAN) 
System to be checked out per this process specification shall consist of 
one of each of the following major assemblies: 


1 - Optical Unit Assembly 
1 - Navigation Base Assembly, Block n 
1 - Inertial Measurement Unit (IMU) A PIPA Elect. Assy 
1 - Power and Servo Assembly (PSA) 

1 - Apollo Guidance Computer Group 
1 - GAN Interconnect Harness Assembly 
1 - Signal Conditioner Assembly '~ v 

1 - Display and Control Group (D A Q 
1 - Coupling Data Unit 

The GAN System herein shall be Identified as a Block n system. The 
computer contains the program flight ropes In the core rope memory. The 
test requirements herein are based on Colossus Rev. 249, and Colossus IIA 
(Comanche Rev. 56) flight ropes. 

SCOPE 

This specification outlines the checkout requirements for the GAN System 
Installed In the Apollo Command Module Spacecrafts and tested In the VAB, 
MSOB, or on the PAD. 

This doucment Is to be used as technical support for all Block n GAN System 
test documentation for Command Module spacecraft testing. This document 
shall be amended by addendum to support applicable hardware, mission or 
program differences. 



6.2.2.5 

6.2.2.5.1 

6.2.2.5.2 


6.2.2.5.3 
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6.2.2.5.7 

6.2.2.5.8 

6.2.2.5.9 
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Uplink and Downlink Checks. 

Enter VERB 36 into K148. Press the ENTER pushbutton, then press 
RESET pushbutton* 

Enter the following sequence into K148! 


a. VERB 25 NOUN 01 ENTER 

b. 02100, ENTER 
C. 00000, ENTER 

d. 77777, ENTER 

e. 07254, ENTER 

f. VERB 05 NOUN 01, ENTER 

g. 02100, ENTER 

CMC Registers Rl, R2, and R3 display on the CRT shall indicate 00000, 
77777, and 07254, respectively. 

Set/Verify that the UP TLM switch on the Main Display Panel is set to 
ACCEPT and that the UP TLM switch on the GW Indicator Control Panel 
is set to BLOCK. 

Execute the Block Uplink Override R-START to enable data to be sent via 
K-START. On K-148 insert VERB. Verify that the VERB indications on 
the DSKY and CRT does not change. 

Set the UP TLM switch on the GW Indicator Control Panel to ACCEPT. 
Verify that the BLOCK UPLINK discrete is OFF. 

On K-148 insert VERB 01. Verify that the VERB indication on the DSKY 
and CRT is 01. 

Set the UP TLM switch on the MAIN DISPLAY Panel to BIX)CK. Verify 
that the BLOCK UPLINK discrete is ON. 

On K-148 insert VERB. Verify VERB indication on the DSKY and CRT 
does not change. . i 

Set the UP TLM switch on the MAIN DISPLAY Panel to ACCEPT. Verify 
that the BLOCK UPLINK discrete is OFF. Remove the Block Uplink Over¬ 
ride R-START. 

On K-148 insert VERB 36. Press the ENTER pushbutton. 
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6.2.2.6 

Aiarms and Interrupts Test 

6. 2.2. 6.1 

Verify the appropriate K-START tope for Alarms and Interrupts Test 

Is on the K-START tape reader. The tape numbers and their associated 
Flight Ropes are found In Appendix Q. 

6.2.2.6.2 

Start the tope reader. 

6.2. 2. 6.3 

When the tope reader stops, verify: 


R1 ■ YYYYY (The value YYYYY Is Flight Rope dependent and Is 
found In Appendix II.) 

R2 - +10545 (Tape Number) 

R3 - -00000 (Tape Revision) 

6.2.2.6.4 

Start the tope reader. 

6.2.2. 6.5 

When the tape reader stops, verify: 


Rl« 00100 

6.2.2. 7 

Parity Fall Test and Rupt Lock Test 

6.2.2.7.1 

Parity Fall Test 

6.2. 2.7.1.1 

Start the tape reader. 

6.2.2.7.1.2 

When the tope reader stops, verify the following: 


a. On the DSKY, the RESTART lamp Is lit. 
h. The PGNS Caution lamp Is lit. 

6.2.2. 7.1.3 

On the DSKY press the RSET pushbutton. Verify the RESTART and PGNS 
Caution lamps are not lit. 

6.2.2.7.1.4 

Start the tope reader. „ 

6.2.2.7.1.6 

When the tape reader stops, verify: 


R1 - 00200 

6.2.2.7.2 

Rupt Lock Test 

6.2. 2. 7.2.1 

Start the tope reader. 


6.2.2.7.2.2 When the tape reader stops, verify the following: 

a. The RESTART lamp on the DSKY Is lit. 

b. The PGNCS Caution lamp Is lit. 



6.2.2.7.2.3 


6.2.2.7.2.4 


6.2.2.7.2.6 


6:2:2:712:6 


6.2.2. 7.2.7 


6.2. 2.8 


6.2.2. 8.1 


6.2.2.8.2 


6.2.2.8.3 


6.2.2.8.4 


6 . 2 . 2 . 8.5 


6.2.2.8.6' 


6. 2. 2.8. 7 


6 . 2 . 2 . 8.8 


6.2.2.8.9 
6:2:2:8:10 


6.2.2. 8.11 
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On the DSKY, press the RSET pushbutton. Verify the RESTART 
and PGNS Caution lamps are not Ut. 

Start the tape reader. 

When the tape reader stops, verify: 

Rl - 00201 

Start the tape reader. 

When the tape reader stops, verify: 

Rl * 00300 
TC Trap Test 
Start the tape reader. 

When the tape reader stops, verify the following: 

a. The RESTART lamp on the DSKY is lit. 

b. The PGNS Caution lamp is lit. ~ 

On the DSKY, press the RSET pushbutton. Verify the RESTART and 
PGNS Caution lamps are not lit. 

Start the tape reader. 

When the tape reader stops, verify: 

Rl-00301 

Start the tape reader. 

When the tape reader stops, verify the following: 

a. The RESTART lamp on the DSKY Is lit. 
h. The PGNS Caution lamp Is lit. 

On the DSKY, press the RSET pushbutton. Verify the RESTART and 
PGNS Caution lamps are not lit. 

Start the tape reader. 

When the tape reader stops, verify: 

Rl « 00302 

Start the tape reader. 
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6.2.2J 

6.2.2.1 
6 . 2 . 2 .! 
6 . 2 . 2 .! 

6 . 2 . 2 . 

6 . 2 . 2 . 

6 . 2 . 2 . 


1.12 When the tape reader stops, verify: 

R1 - 00400 

) Night Watchman Test 

). i Start the tape reader. 

9.2 When the tape reader stops, verify the following: 

a. The RESTART lamp on the DSKY Is lit. 
fat. The PGNS Caution lamp as lit. 

9.3 On the DSKY, press the RSET pushbutton. Verify the RESTART 
and PGNS Caution lamps are not lit. 

9.4 Start the tape reader. 

9.5 When the tape reader stops, verify: 

R1 - 00401 \ 
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6.2.2.10 CMC Clock Frequency Test 

6.2.2.10.1 Insure that CMC operate power has been applied for a minimum of 10 minutes 
before performing this test. 

6.2.2.10.2 Verify that the counter is connected to the 3.2 too signal on the hardline. 

6.2.2.10.3 Insure that the counter has been warming up for a minimum of 30 minutes. 

6.2.2.10.4 On the oounter. 

Set the FUNCTION switch to: MAN START 

Set the TIME BASE switch to: 1 psec TIME UNIT/COUNT 

Set the SENSITIVITY control to: CHECK 

6.2.2.10.5 Verify proper counter operation. 

6. 2.2.10.6 Set the FUNCTION switch to REMOTE OR TIME INTERVAL. 

6.2.2.10.7 Plug in the Preset unit and set: 

MODE switch to PRESET \ 

N switches to 96000. ! 

6.2.2.10.8 Turn SAMPLE RATE control folly clockwise (HOLD). Wait 35 seconds for 
counter display to fill. 

6.2.2.10.9 Start counting by depressing RESET switch on counter. 

6.2.2.10.10 After approximately 30 seconds, read and record counter display. . 

6.2.2.10.11 Repeat steps 6.2.2.10.9 and 6.2.2.10.10 nine times. 

6.2.2.10.12 The average of the 10 previous readings shall be 30.000000±0.000060 seconds. 

6.2.2.10.13 Insure that the system is not in IMU Operate. 

6.2.2.10.14 Perform the following DSKY operations: 

VERB 37 ENTR 

06 ENTR/ENTR 

Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify the STBY lamp is lit. 

6.2.2.10.15 Repeat steps 6.2.2.10.9 through 6.2.2.10.12. 

6.2.2.10.16 Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify the . 

STBY lamp is not lit. If the STBY lamp does not extinguish when the PRO pushbutton is pressed 
repeatedly press the PRO pushbutton until the STBY lamp does extinguish. Record the number 
of times it was necessary to press the PRO pushbutton. Not more than three depressions of the 
PRO pushbutton shall be required to turn the STBY lamp off. 
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6.2.2.11 

6.2.2.11.1 

6.2.2.11.2 


6.2.2.11.3 
6.2.2.12 
6.2.2.12.1 
6.2.2.12.2 

6.2.2.12.3 

6.2.2.12.4 

6.2.2.12.5 

6.2.2.12.6 

6.2.2.12.7 

6.2.2.12.8 

6.2.2.12.9 

6.2.2.12.10 


Minimum Impulse Controller Input Test. 

Enter the following into the DSKY. 

a. VERB 11 NOUN 10, ENTER 

b. 00032 ENTER 

Set the M inimum Impulse Controller on the Indicator Control Panel to the 
following position and observe R1 of the DSKY for the proper indications. 



MIC Position 

Rl DSKY Indication 

a. 

Up 

77775 

b. 

Down 

77776 

c. 

Left 

77737 

d. 

Right 

77757 

e. 

Clockwise 

77773 

f. 

Counterclockwise 

77767 

g. 

Neutral 

; ^ 77777 


Enter VERB 34, ENTER into the DSKY. 

Mark and Mark Reject pushbutton test. 

On the GW Indicator Control Panel press and hold MARK pushbutton. 

Observe PROG alarm lamp is lighted. 

Enter the following in K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

Observe that DSKY row 1 displays 00040. 

Release MARK pushbutton. 

Observe that DSKY Row 1 displays 00000. Press RSET pushbutton. 

Press and hold the REJECT pushbutton on the GW Indicator Control Panel. 
Observe PROG alarm lamp is lighted. 

Observe that DSKY Row 1 displays 00100. 

Release the REJECT pushbutton. 
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6.2.2.12.11 

6.2.2.12.12 

6.2.3 
6.2.3.1 


6.2.3.1,1 


6.2.3.1.2 


Observe that D6KY Row 1 displays 00000. Press RSET pushbutton. 

On the DSKY perform the following operation: 

VERB 36 ENTR 
♦’Operate Power On IT Test 
IMU Operate Power ON 

CAUTION: The sequences specified in this test must be adhered to. 

Deviations may necessitate recalibration of the inertial 
components. 

NOTE: Disregard die GIMBAL LOCK indicator until the completion of 
Step 6.2.3.1.6. 

The following Command Module switches and circuit breakers shall be in 
the following state: 

Right Hand Circuit Breaker Panel \ 

«. GUIDANCE/NAVIGATION COMPUTER MN a and MM B breaker, on 
(pushed in) 

b. GUIDANCE/NAVIGATION IMU HTR MN A and MN B breakers on 
(pushed in) 

c. GUIDANCE/NAVIGATION IMU MN A and MN B breaker, off (pulled out) 

d. GUIDANCE/NAVIGATION OPTICS MN A and MN B breaker, off (pulled out) 
LEB Lighting Control Panel 

e. G/N Power - IMU set to OFF 

f. G/N Power - Optics set to OFF - 

Switches and selectors on the G«N Indicator control panel shall be set as 
follows: 

a. OPTICS ZERO to OFF 

b. OPTICS MODE to MANUAL 

c. OPTICS COUPLING to DIRECT 

d. OPTICS SPEED to MED 

e. OPTICS TEL TRUN to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position 
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6.2.3.1.3 

6.2.3.1.4 


6.2.3.1.5 


6.2.3.1.6 


Adjust the Command Module MDC and LEB Lighting Controls to minimum 
intensity for proper readout of GIN Displays. 

Set up the ACE analog recorders to monitor the following measurements 
(set chart speed to 5 mm/sec.): 

a. CG 2117 IGA Servo Error In Phase 

b. CG 2177 OGA Servo Error In Phase 

c. CG 2147 MGA Servo Error In Phase 

d. CG 2112 IG IX Resolver Output Sin 

e. CG 2172 OG IX Resolver Output 8in 

f. CG 2142 MG IX Resolver Output Sin 

g. CG 1040 +120 VDC PIPA Supply DC Level 

CAUTION: Before proceeding, insure that the GIN System has been operating 
in the STANDBY MODE (power configuration as defined in 6.2.3.1) 
for a minimum period of 2 hours. Exceptions to this requirement 
are noted in 6.2.5.2.0. 

If the requirements of 6.2.3.1.6 are not met, remove IMU 
operate power immediately by placing the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF. 

Perform the following sequence: 

a. Turn on the IMU HNAand MN B circuit breaker, on the Right Hand 
Circuit Breaker Panel (breakera pushed In). 

b. Start Analog Recorders. 

c. Place G/N Power - IMU switch on the LEB Lighting Control Panel to 
IMU (switch toggle up). 

Immediately begin monitoring the following measurements. 

a. The IMU Operate Power is +28.8±3 VDC (CG 1500). Verify on CRT. 

b. On the recorders, verify that oscillations are not sustained and that a 
null is achieved within 10 seconds of power application in 6.2.3.1.5. on 
the following measurements: 

CG 2112, IG IX Resolver Output Sin 
CG 2142, MG IX Resolver Output Sin 
CG 2172, OG IX Resolver Output Sin 
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6.2.3.1.6 
(continued) 


6.2.3.1.7 


6.2.3.1.8 


6.2.3.1.9 


6.2.3.1.10 


6.2.3.1.11 


c. On the CRT, verify the absence of the +120 VDC PIPA supply (CG 1040) 
for a period of 90±10 seconds following power application in 6.2.3.1.5. 
Verify PIPA fail discrete is present during this period. After approxi¬ 
mately 100 seconds, the voltage shall read +120±6 Vdc. 

d. Stop the analog recorders. 

Insure that the following alarm lamps are not lighted on G4N LEB Display 
Panel. 

a. CMC Warning 

b. ISS Warning 

c. PGN8 Caution 

Verify that the PROG alarm lamp on the DSKY's does not light. 

The OG, IG, and MG CDU angles shall be approximately aero. Verify on CRT. 
Enter the following into K-148: -• 

a. VERB 41 NOUN 20, ENTER H 

b. +00000, ENTER 

c. +00000, ENTER 

d. 400000, ENTER 

Verify that the following secondary power supply voltages are not flashing 
on the CRT display. 


> SECONDARY POWER SUPPLY VOLTAGES 


Meas. No. Signal 


1. 

CG 1040 

+120 VDC PIPA SUPPLY 

2. 

CG 1051 

+20 VDC PIPA SUPPLY 

3. 

CG 1052 

-20 VDC PIPA SUPPLY 

4. 

CG 1070 ... - 

+4 VDC CDU SUPPLY 

5. 

CG 1100 

-28 VDC ELECTRONICS 

6. 

CG 1020 

+14 VDC CMC SUPPLY 

7. 

CG 1030 

+4 VDC CMC SUPPLY 

8. 

CG 1201 

IMU 28V 800 CPS 1 pet 0 ph 

9. 

CG 1202 

IMU 28V 800 CPS 5 pet ph A (-90*) 

10. 

CG 1203 

IMU 28V 800 CPS 5 pet ph B (0*) 

11. 

CG 1331 

3.2 KC 28V SUPPLY 

12. 

CG 1110 

2.5 VDC TM BIAS 


6.2.3.1.12 The IMU Platform should not be moved during the Temperature Control Tests. 

15 minutes after the application of IMU OPERATE power record PIPA TEMP 
(CG 2300) displayed on the CRT. 
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6.2.3.1.13 1 hour after the application of IMU OPERATE power monitor and record PIPA 
TEMP (CG 2300) eveiy 5 minutes for SO minutes* Verify that eaoh reading does 
not deviate from the average of each signal by more than 0.1*F. 

6.2.3.1.14 When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP. PIPA TEMP shall be 130.5*1.5*F. PIPA TEMP 
shall be within 0.5°F of that recorded in 6.2.3.1.12 and 6.2.1.3.8.4. 

6.2.3.2 Optics Power ON 

6.2.3.2.1 Optics power shall be applied by actuating the G4N OPTICS MN A and OPTICS 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in), 
and placing Q/N Power - OPTICS switch on the LEB Lighting Control Panel 
to ON. 

6.2.3.2.2 OPTICS +28 VDC discrete shall be issued (CG 1533). Verify by observing 

that the OPTICS lamp on Event Module is illuminated. Verify that the +28 
VDC OPTX OPERATE BUS (CG 1530) is +28.8*3 VDC. Record the indication 
on the CRT. • 

6.2.3.2.3 Verify the following secondary power supply voltages on die CRT are not 

flashing: ~ 

CG 1211 OPTX 28V 800 CPS 1 pet 0 ph 
CG 1212 OPTX 800 CPS 5 pet-90 ph 

6.2.3.2.3.1 Set/verify OPTICS MODE on the G8N Indicator Control Panel to MAN. 

6.2.3.2.3.2 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the G&N Indicator Panel to ZERO. 

6.2• 3• 3 IMU Cage Test 

6.2.3.3.1 Enter the following into the DSKY: 

a. VERB 40 NOUN 20, ENTER (waif 3 seconds) 

b. VERB 41 NOUN 20, ENTER 

' c. +00200, ENTER 

d. +00200, ENTER 

e. +00200, ENTER 

Observe that the NO ATT lamps on the DSKY's light and that CDUX, CDUY, 
CDUZ on the CRT indicate approximately +00200. 

6.2.3.3.2 Set up the Analog Recorder to monitor the following signals: 

a. IG IX Resolver Output Sine (CG 2112) 

b. MG IX Resolver Output Sine (CG 2142) 

c. OG IX Resolver Output Sine (CG 2172) 

Start the Analog Recorders. 34 
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6.2.3.3.3 

6.2.3.3.4 

6.2.3.3.5 

6.2.3.3.6 
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On MDC panel 1, press and hold the IMU CAGE switch in the CAGE position. 
On the Analog Recorder, verify that the IX Sine signals (CG 2112, CG 2142, 
and CG 2172) null out at 0.5V rms or less. 

Release the IMU CAGE switch. Disregard any momentary transients on the 
IX Resolver Sine signals when the switch is released. Sustained oscillations 
shall be cause for immediate removal of IMU OPERATE power. 

On the CRT verify that CDUX, CDUY and CDUZ are all between 4-35850 and 
+00150. 

Stop the Analog Recorders. r 
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6.2.4 


6.2.4.1 


6.2.4.2 


6.2.4.S 


6.2.4.4 


6.2.4.5 


GW System Power Supplies Test 

Proceed with this test if 6.2.3, Operate Power On Test, has been completed 
and system operation has not been interrupted. If system operation has been 
interrupted, perform 6.2.5.2, Turn On Procedure, before proceeding with 
this test. Insure that the IMU Operate Power has been on for at least 16 
minutes before proceeding with this test. 

Enter the following sequence into the K-Start. Verb 41 NOUN 20, ENTER; 

400000 ENTER; +00000 ENTER; +00000 ENTER. 

Set/Verify the following circuit breakers and switches on the Right Hand 
Circuit Breakers Panel and LEB. 

a. COMPUTER MN A to ON (pushed in) and COMPUTER MN B to OFF 
(pulled out). 

b. G/N - POWER to AC1 

c. IMU HTR MN A to ON (pushed in) and IMU HTR MN B to OFF (pulled out). 

d. IMU MN A to ON (pushed in) and IMU MN B to OFF (pulled out). 

e. G/N POWER - IMU to IMU 

f. OPTICS MN A to ON (pushed in) and OPTICS MN B to OFF (pulled out). 

g. - G/N POWER - OPTICS to OPTICB 

Record the voltage indicated on the CRT for the following signals: 

a. The +28 VDC IMU OPERATE (Bus No. 1) output voltage shall be +28.8+3 
VDC (CG 1500). 

b. The +28 VDC IMU STANDBY (Bus No. 2) output voltage shall be +28.8+3 
VDC (CG 1610). 

c. The +28 VDC CMC OPERATE (Bus No. 3) output voltage shall be +28.8+3 
VDC (CG 1620). 

d. The +28 VDC OPTX OPERATE (Bus No. 4) output voltage shall be +28.8+3 
VDC (CG 1530). 

e. The CG 2221, IGA CDU Coarse Error measurement shall be 0.0+0.68V rms. 

f. The CG 2251 MGA CDU Coarse Error measurement shall be 0.0+0.68V rms. 

g. The CG 2281 OGA CDU Coarse Error measurement shall be 0.0+0.68V rms. 

Record the voltage indicated on the CRT for the following power supplies: 

a. The +120 VDC PIPA Power Supply output voltage shall be 120+6 VDC 
(CG 1040). 

b. The +20 VDC PIPA Power Supply output voltage shall be 20.0+1.2 VDC 
(CG 1051). 

c. The -20 VDC PIPA Power Supply output voltage shall be -20+2 VDC 
(CG 1052). 

d. The -28 VDC Electronics Power Supply output voltage shall be -27. 5+6.6 
VDC (CG 1100). 
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6.2.4.6 The following values shall be measured with the guidance reference clock 

syn ch t * P n * g * n g input pulse. Record the voltage indicated on the CRT. 

a. IMU 28V, 800 CPS 1% 0 deg voltage shall be 28. ON). 6 VAC (CG 1201) 

b. IMU 28V, 800 CPS 5% PHA - 90 deg. voltage shall be 28.0*1.4 VAC (CG1202). 

C. IMU 28V, 800 CPS 5% PHB 0 deg. voltage shall be 28.<H£. 1 VAC (CG 1203). 

d. Optics 28V, 800 CPS 1% 0 deg voltage shall be 28.0*0.6 VAC (CG 1211). 

e. Optics 28V, 800 CPS 5% - 90 deg voltage shall be 28.0*1.8 VAC (CG 1212). 

f. PH Diff IMU 5% 0 deg. -90 deg. (CG 1207) phase difference shall be -90° *10*. 

g. PH Diff Optics 1% IMU 1% (CG 1220) phase difference shall be 0* *10*. 

6.2.4.7 Record the voltages indicated on the CRT for the following power supplies* 

a. The +14 VDC CMC Power Supply output voltage shall be +14.0*0.4 VDC 
(CG 1020). 

b. The +4 VDC CMC Power Supply output voltage shall be +4.0*0.2 VDC 
(CG 1030). 

c. The +4 VDC CDU Power Supply output voltage shall be +4.0*0.2 VDC 
(CG 1070). 

d. The +2.50 VDC TM BIAS SUPPLY output voltage shall be +2.50*0.08 VDC 
(CG1110). 

6.2.4.8 Record the CRT indications for the following measurements: 

a. The 28V, 3200 CPS Power Supply feedback output voltage shall be 28.6*0.6V 
RM8 (CG 1331). 

b. The phase difference between the 3.2 Kc supply and CMC sync shall be 
0* *10* (CG 1336). 

c. The +14 VDC CMC Power Supply rms noise shall be less than 0.2 vrms 
(CG 1021). 

d. The +4 VDC CMC Power Supply rms noise shall be less than 0.2 vrms 
(CG 1031). 


6.2.4.8.1 Enter the following into K-148: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+09000 ENTR 

Wait 15 seconds. 

6.2.4.9 Set/Verify the following circuit breakers and switches on the Right Hand Circuit 

Breaker Panel and LEB: 


J 


a. G/N POWER-OPTICS to OFF 

b. OPTICS MN B to ON (pushed in) and OPTICS MN A to OFF (pulled out) 

c. G/N POWER - IMU to OFF 

d. IMU MN B to ON (pushed in) and IMU MN A to OFF (pulled out) 

e. IMU HTR MN A to OFF (pulled out) 

f. G/N - POWER to OFF 

g. COMPUTER MN B to ON (pushed in) and COMPUTER MN A to OFF 
(pulled out) 



6.2.4.10 


6.2.4.11 


6.2.4.12 


6.2.4.13 


6.2.4.14 


6.2.4.15 


6.2.4.16 


6.2.4.17 


6.2.4.18 
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Verify that the +28 VDC CMC OPERATE output voltage la +28.8+3 VDC 
(CG 1520). 

Set the G/N - POWER switch on the LEB to AC2. Set the IMU HTR MN B 
to ON (pushed in). Verify that the +28 VDC IMU STANDBY output voltage 
i* +28.8db3 VDC (CG 1500). 

Wait until 15 minutes have elapsed since setting G/N POWER - IMU to OFF 
in 6.2.4.9. c then set the G/N POWER - IMU to IMU. Verify that the +28 
VDC IMU OPERATE output voltage is +28.8+3 VDC (CG 1500). 

Set the G/N POWER - OPTICS to OPTICS. Verify that the +28 VDC OPTX 
OPERATE output voltage is +28.8+3 VDC (CG 1530). 


Repeat 6.2.4.5 through 6.2.4.8. 


Set the following circuit breakers to the position indicated: 

a. Set the COMPUTER MN A to ON (pushed in). 

b. Set the IMU HTR MN A to ON (pushed in). 

c. Set the IMU MN A to ON (pushed in). 

d. Set the OPTICS MN A to ON (pushed in). 

Miscellaneous Checks - The following miscellaneous signals are required to 
supply data for system evaluation in the event of failure, or for trend analysis 
of system performance. Record the values displayed on the CRT for the 
following signals. 

a. CG 4300 CMC Temperature 

b. CG 6020 PIPA Calibration Module Temperature 

c. CG 6021 IMU 800 CPS 5% Temperature 

Verify and record the following signals displayed on the CRT: 

a. +120 VDC PIPA SUP NOISE RMS shall be less than 1.5 VRMS (CG 1042). 

b. +20 VDC PIPA SUP NOISE RMS shall be less than 1.0 VRMS (CG 1053) 

c. +4 VDC CDU SUP NOISE RMS shall be less than 0.1 VRMS (CG 1071). 

d. +28V IMU OPERATE BUS NOISE RMS shall be less than 1.0 VRMS 
(CG 1501) 

e. +28V IMU STANDBY BUS NOISE RMS shall be less than 1.0 VRMS 
(CG 1511). 

f. +28V CMC OPERATE BUS NOISE RMS shall be less than 2.0 VRMS 
(CG 1521) 

g. +28V OPTX OPERATE BUS NOISE RMS shall be less than 2.0 VRMS 
(CG 1531). 

The noise peaks of the following signals are demonstrated on the event light 
when the peaks have a rise time between 2 and 50 psec and the peak voltage 
exceeds 5 volts. 
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6*2.4.18 
(continued) 


6.2.4.19 


a. 414V CMC SUPPLY NOISE PEAKS (CG 1022) 

b. 44V CMC SUPPLY NOISE PEAKS (CG 1032) 

c. 4120 VDC PIPA SUPPLY NOISE PEAKS (CG 1043) 

d. 44 VDC CDU SUPPLY NOISE PEAKS (CG 1072) 

e. 428VIMU OPERATE BUS NOISE PEAKS (CG 1502) 

f. 428V IMU STANDBY BUS NOISE PEAKS (CG 1512) 

g. 428V CMC OPERATE NOISE PEAKS (CG 1522) 

h. 428V OPTX OPERATE NOISE PEAKS (CG 1532) 

If Optics Testing will not continue, set the G/N POWER-OPTICS switch on 
the LEB Lighting Control Panel to OFF. 
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6.2.5 General Turn Off and Turn On Procedure 

NOTE: The procedure shall be utilized any time after performing 6.2.1, 

Standby Power On Test and 6.2.3, Operate Power On Test to turn 
on or turn off the G&N Systems. Appropriate portions of this pro¬ 
cedure will be referenced in other tests. 

6.2.5.1 Turn Off Procedure. 

CAUTION: This procedure must be performed in the sequence specified. 

Failure to adhere to this sequence may require calibration 
of the inertial components. 

6.2.5.1.1 Enter the following sequence into K-148: 

a. VERB 41 NOUN 20, ENTER 

b. +00000 ENTR 

c. +00000 ENTR 
* d. +09000 ENTR 

Verify that the GIMBAL LOCK indicator on the DSKY’S is illuminated. On the 
G&N Indicator Control Panel verify PGNS light is ON. On the D6KY verify 
NO ATT light is ON. 

6.2.5.1.2 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of 
zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
following switches on the GfiN Indicator Control Panel to the positions designated. 

a. OPTICS ZERO to ZERO 

b. OPTICS MODE to MANUAL 

C. OPTICS COUPLING to DIRECT 

d. OPTICS SPEED to MED 

e. OPTICS TEL TRUN to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position 

6.2.5.1.3 Set the G/N Power - IMU switch on the LEB Lighting Control Panel to OFP 
and G&N IMU MN A and MN B circuit breakers on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

6.2.5.1.3.1 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 
00034 ENTR 

00000 ENTR 

Verify GIMBAL LOCK lamp goes out. 

«• 
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6.2.5.1.3.X 

(continued) 

6.2.5.1.4 

6.2.5.1.5 

6.2.5.1.6 

6.2.5.1.7 

6.2.5.1.8 

6.2.5.1.9 

6.2.5.1.10 

6.2.5.2 
6.2.5.2.1 


VERB 21 NOUN 01 ENTR 
01036 ENTR 

40000 ENTR 

Verify that NO ATT indication is OFF. 

Set the GW Power AC1-OFF-AC2 Switch on the Right Hand Circuit breaker 
panel to OFF and the GW POWER AC1 and AC2 circuit breakers to OFF 
(breakers pulled out). 

Decrease the LIGHTS - NUMERICS controls on both the Left Hand Circuit 
Breaker panel and the LEB Lighting Control Panel to the minimum bright¬ 
ness - OFF position. 


Set the PSAAM power switch on the PSAAM to OFF. 

Set the IMU HTR MN A and MN B circuit breaker on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel to 
OFF and GW OPTICS MN A and MN B breakers on the Right Hand Circuit 
breaker panel to OFF. ~ V 

Set the COMPUTER MN A and MN B Circuit breakers on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 

Verify that the PTC is supplying inertial components heater power to the 
GW System. This will be indicated by the following on the PTC. 

a. GW ON (PTC inhibit) light not illuminated. 

b. IMU Temp/heater current meter indicates IMU temperature of 130* *5*F. 
Turn ON Procedure 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set or verify 
the following GW Indicator Control Panel switches to the position indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS ZERO to ZERO 

c. OPTICS MODE to MANUAL 

d. OPTICS COUPLING to DIRECT 

e. OPTICS SPEED to LO 

f. OPTICS TEL TRUN to SLAVE to SXT 

g. RETICLE BRIGHTNESS to minimum brightness position. 
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6.2.5.2.2 

Insure that interfacing system EPS and ECS are turned on and operating 
properly. 



CAUTION: The remaining procedure must be followed in sequence specified. 

Failure to adhere to this sequence may require recalibration 
of the inertial components. 


6.2.5.2.3 

Energize the GAN COMPUTER MN A and MN B breakers on the Right Hand 

Circuit Breaker panel (breakers pushed in). Press the ST BY pushbutton 
on the DSKY for approximately 3 seconds. Verify +14 and +4 VDC AGC 
power supply outputs on CRT display. Voltages shall be +14+0.4V (CG 1020) 
and +4*0.2 (CG1030). On DSKY verify TEMP light is ON. 


6.2.5.2.4 

Set the GAN POWER ACl and AC2 breakers on the Right Hand Circuit Breaker 

Panel to ON (breakers pushed in). Set the GAN POWER ACl-OFF* AC2 switch 
to ACl. 


6.2.5.2.4.1 

Set the GAN DSKY and Display Panel brightness to the minimum acceptable 
level by manipulation of LIGHTS - NUMERICS control on both Left Hand 

Circuit breaker panel and LEB Lighting Control panel. 


6.2.5.2.5 

Energize the GAN IMU HTR, MN A and MN B breakers on the Right Hand 

Circuit Breaker panel (breakers pushed in). Insure that the CMC +28 VDC 
discrete lamp on the Event Module is iUunfilnated (CG 1523). Verify TEMP 
light on DSKY is extinguished. 


6.2.5.2.5.1 

8et/Verify the following switches on the PSA AM. 



a. PSAAM PWR to ON 

b. INHIBIT VOLTAGE FAIL to OFF. 


6.2.S.2.6 

Enter VERB 36 ENTER into K148. Press ERROR RESET pushbutton on K148. 

All computer alarms on the Main Display Console (MDC) and LEB AGC DSKY 
shall clear. Verify that DSKY Rl, R2, R3, VERB, NOUN and PROG indica¬ 
tions are blank. 


6.2.5.2.7 

6.2.5.2.8 

Verify the appropriate K-START tape for^CM Self-Check. Test on the K-START 

tape reader. t .The tape numbers and thel? associated Flight Ropes are found in 
Appendix II. 

Start tape reader. 


6.2.5.2.9 

When tape reader stops, verify the following on the CRT DSKY display: 



Rl WTYYTY(The value YYYYY is Flight Rope dependent and is found in Appendix II) 

R2 *++10538 (Tape number) 

ii3 * -000XX (tape revision number) 


6.2.5.2.10 

Start tape reader. 



42 

-1 


_ _ 



APOLLO G&N Specification 
ND1002379 E 


6.2.5.2.11 When tape reader stops, verify; 

Rl-00101 

6.2.5.2.12 Start tape reader 

6.2.5.2.13 Monitor DSKY until R2 (SCOUNT+1) increments twice. If an error is detected, 
the PROG alarm lamp on the DSKY shall light. 

6.2.5.2.14 On K-148, enter the following to turn off Self-Check; 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

VERB 34 ENTR 

6.2.5.2.15 NOTE; Allow 2 hours to elapse before proceeding, with the following exceptions: 

a. ff the G&N System has been in the power off state for less than 5 days with the gimbals 
in the following positions, 

X rn 000.00*005.00 deg \ 

Y « 000 .00*005. 00 deg 
Z - 090.00*005. 00 deg 

or ,has been in the power off state for less than 12 days with the gimbals in the 
following positions, 

X - 000.00*001.00 deg 

Y - 000.00*001.00 deg 
Z - 090.00*001.00 deg 

and the system has not been moved, allow 15 minutes to elapse before proceeding. 

b. If the G&N System has been turned off with the gimbals in the unparked position for 
less than 2 hours allow a warmup time equal to the time off but not less than 15 
minutes to elapse before proceeding. 

CAUTION: ff die requirements of 6.2.5.2.16 are not met, remove IMU Operate Power 
immediately by setting the G/N POWER-IMU switch on the LEB Lighting 
Control Panel to OFF. 


After the required warmup time has elapsed set the G&N IMU MN A and MN B circuit breaker on 
the Right Hand circuit breaker panel to ON (breaker pushed in), and the G/N POWER-IMU 
switch on the LEB Lighting Control panel to the IMU position (toggle up). 


6.2.5.2.16 Immediately begin monitoring the following measurements. 

a. On the CRT verify that IMU Operate Power Is +28.8*3 VDC (CG 1500). 
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b. On the meter modules verify that oscillations, are not sustained and that a null is 
achieved within 10 seconds of power application on the following measurements: 

CG 2112 IG IX Resolver Output Sin 
CG 2142 MG IX Resolver Output Sin 

CG 2172 OG IX Resolver Output Sin 

o. On the CRT verify the absence of the *(’120 VDC PEP A Supply (CG 1040) for a period of 
90±10 seconds following power application. After approximately 100 seconds, the 
voltage shall read +120±6 VDC. 

6.2.5.2.17 Verify that the PROG alarm lamp on the DSKY's does not light. 

6.2.5.2.18 Enter VERB 40, NOUN 20, ENTER into K148. Wait 15 seconds. 

6.2.5.2.19 On K-148 enter the following. 


VERB 41 NOUN 20 ENTER 
+00000 ENTER 

+00000 ENTER 

+00000 ENTER 


6.2.5.2.20 Set the G&N OPTICS MN A and MN B circuit breakers on the Right Hand Circuit 
breaker panel to the ON position (breaker pushed ii}. 


6.2.5.2.21 Verify that the CRT indications of the signals in table below are not flashing. 


Secondary Power Supply Voltages 


Measurement 

Number 


Signal 


1. CG 1040 

2. CG 1051 
8. CG 1052 

4. CG 1070 

5. CG 1100 
I 6. CG 1020 

7. CG 1030 

8. 'CG 1201 

9. CG 1202 

10. CG 1203 

11. CG 1331 

12. CG 1110 


+120 VDC PIPA SUPPLY 
+20 VDC PIPA SUPPLY 
-20 VDC PIPA SUPPLY 
44 VDC CDU SUPPLY 
-28 VDC ELECTRONICS 
+14 VDC CMC SUPPLY 
+4 VDC CMC SUPPLY 
IMU 28V 800 CPS 1 pot 0 pha 
IMU 28V 800 CPS 5 pet ph A 
IMU 28V 800 CPS 5 pet ph B 
3. 2 KC 28V SUPPLY 
2.5 VDC TM BIAS 


6.2.5.2.22 Monitor the PIPA Display Scope to insure that each PIPA is moding properly. 

6.2.5.2.23 Perform 6.2.6 G&N Operational Test. 
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6.2.6 
6.2.6.1 

6.2.6.1.1 
6.2.6.1.2 

6.2.6.2 
6.2.6.2.1 
6.2.6.2.2 
6.2.6.3 

6.2.6.3.1 

6.2.6.3.2 

6.2.6.3.3 

6.2.6.4 

6.2.6.4.1 

6.2.6.4.2 

6.2.6.5 
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G&N Operational Test 

Verify the appropriate K-6TART tape for CM G&N OPCHK t* on the K-8TART 
tape reader. The tapeuumbers and theirassociated Flight Ropes are found 
in Appendix n» r< 

Start tape reader. 

When tape reader stope,verify the following on the CRT DSKT display: 

a. R1 ■ YYYYY (The valneTYYYY 16 Flight Rope dependent and is 
found in Appendix IT) 

b. R2 * +10531 (tape number) 

e. R3 • -OOOXX (tape revision number) 

E-Memory Program Load and Sum Check. 

Start tape reader. 

When tape reader stops verify that CRT D8KY Row 1 indicates 00101. 

Local g Measurement. \ 

Start tape reader. 

In approximately 10 minutes, VERB 06 NOUN 98 shall flash. 

From the CRT D8KY display read and record Row 1 and Row 2 (local gravity 
whole and fractional, respectively). The value recorded shall be between 
975.0 and 985.9 cm/sec 2 . 

Horizontal Earth Rate Measurement. 

Press PRO pushbutton on DSKY. 

In approximately 2 seconds VERB 06 NOUN 98 shall flash. From the CRT DSKY 
display read and record R2 (horizontal component of earth rate acting on X, . 
Y and Z IRIG's). The values recorded shall be between 77882 and 97882. 

Enter the following on K-148: 

VERB 34 ENTR 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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6.2.7 Gimbal Friction Teat 

6. 7.1 Enter the following sequence into K-148: 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+00000 i 

ENTR 

+00000 * 

ENTR 

+00000 

ENTR 

Wait 15 seconds 



6.2.7.2 Inner Gimbal Friction Test 


6.2.7.2.1 


Set up the ACE Analog Recorders to record the following measurements: 


a. CG 2120 

b. CG 2117 

c. CG 2112 

d. CG 2113 

e. CG 2220 

f. CG 2221 


IG TORQUE MOTOR CURRENT 
IGA SERVO ERROR IN PHASE 
IG IX RESOLVER OUTPUT SIN 
IG IX RESOLVER OUTPUT COS 
IGA CDU FINE ERROR 
IGA CDU Coarse Error : 


6.2.7.2.2 Enter the following sequence into K-148: (+360 IG torquing) 


VERB 21 

NOUN 01 

ENTR 

02757 


ENTR 

00000 


ENTR 

NOUN 15 


ENTR 

00000 


ENTR/ENTR 

40000 


ENTR/ENTR 

40034 


ENTR/ENTR 

00000 


ENTR/ENTR 

00000 

■ 

ENTR 
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6.2.7.2.3 


6.2.7.2.4 


6.2.7.2.5 


6.2.7.2.6 


6.2.12.7 


6.2.7.2.8 


- 7 


Enter the following sequence into K-148: 

VERB 42 ENTR 

VERB 33 ENTR 

Start analog recorders. 

Verify that IG Servo Error Quadrature (CG 2108) Is 0.0+1.2V rms. Observe 
measurement CG 2112, IG IX Resolver output SIN, on the analog reoorder. 
When steady-state condition occurs, with the reading near aero (approximately 
12 minutes), stop the recorders. 

Return the GIN System to the coarse align mode by entering the following 
sequence in K-148: 


VERB 40 NOUN 20 ENTR* 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

400000 „ • ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+17000 ENTR 

+17000 . ENTR 

+17000 ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+27000 ENTR 

+27000 ENTR 

+27000 ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ' ENTR 


Wait 15 seconds before proceeding. 

Enter the following sequence into K-148: (-360* IG torquing) 


VERB 24 

NOUN 01 

ENTR 

02761 

ENTR 


37777 

ENTR 


37743 

ENTR 
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6.2.7.2.9 

6.2.7.2.10 

6.2.7.2.11 

6.2.7.2.12 


6.2.7/2.13 
6.2.7.3 
6.2.7.3.1 


Enter the following sequence into K-148: 

VERB 42 ENTR 

VERB 33 ENTR 

Start analog recorders. 

Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near aero 
(approximately 12 minutes), stop the recorders. • 

Return the GAN System ic the coarse align mode by entering the following 
sequence into K-148: 


VERB 40 

Wait 15 seconds 

NOUN 20 

ENTR 

VERB 41 

NOUN 20 

ENTR 

. +00000 


ENTR 

+00000 


ENTR 

+00000 


ENTR 

Walt 15 seconds 



VERB 41 

NOUN 20 

ENTR 

+17000 


ENTR 

+17000 


ENTR 

+17000 


ENTR 

Watt 15 seoonds 


VERB 41 

NOUN 20 

ENTR 

+27000 


ENTR 

+27000 


ENTR 

+27000 


ENTR 

Wait 15 seconds 


VERB 41 

NOUN 20 

ENTR 

+00000 

ENTR 


+00000 

ENTR 


+00000 

ENTR 



Wait 15 seconds before proceeding. 


Outer Gimbal Friction Test. 


Set up the ACE Analog Recorders to record the following measurements: 


a. 

CG 2180 

b. 

CG 2177 

0. 

CG 2172 

d. 

CG 2173 

e. 

CG 2280 

f. 

CG 2281 


OG TORQUE MOTOR CURRENT 
OGA SERVO ERROR IN PHASE 
OG IX RESOLVER OUTPUT SIN 
OG IX RESOLVER OUTPUT COS 
OGA CDU FINE ERROR 
OGA CDU Coarse Error 
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6.2.7.3.2 Enter the following sequence into K-148: (+360* OG torquing) 

VERB 24 NOUN 01 ENTR 

02757 ENTR 

40000 * ENTR 

40034 ENTR 

6.2.7.3.3 Enter the following sequence into K-148: 

VERB 42 ENTR 

VERB 33 ENTR 

6.2.7.3.4 Start analog recorders. 

6.2.7.3.5 Verify that OG Servo Error Quadrature (CG 2168) is 0.0+1.2V rms. Observe 
measurement CG 2172, OG IX Resolver output SIN, on the analog recorder. 
When steady-state condition occurs, with the reading near aero (approximately 

* 12 minutes), stop the recorders. * 

6.2.7.3.6 Return the GIN System to the coarse align mode by entering the following 
sequence into K-148: 


VERB 40 

NOUN 20 

ENTR 

Wait 15 seconds 



VERB 41 

NOUN 20 

ENTR 

•*•00000 


ENTR 

+00000 


ENTR 

+00000 

Wait 15 seconds 


ENTR 

VERB 41 

NOUN 20 

ENTR 

+17000 


ENTR 

+17000 


ENTR 

+17000 


ENTR 

Walt 15 seconds 



VERB 41 

NOUN 20 

ENTR 

+27000 


ENTR 

+27000 


ENTR 

+27000 

Wait 15 seconds 


ENTR 

VERB 41 

NOUN 20 

ENTR 

+00000 

ENTR 


+00000 

ENTR 


+00000 

ENTR 



49 



APOLLO G&N Specification Y 
ND1002379 E 


6.2.7.3.7 Wait 15 seconds before proceeding. 

6.2.7.3.8 Enter the following sequence into K-146: (-360* 00 torquing) 


VERB 24 

NOUN 01 

ENTR 

02757 

ENTR 


87777 

ENTR 


37743 

ENTR 



6.2.7.3.9 Enter the following sequence into K-148: 

VERB 42 ENTR 

VERB 33 ENTR 

6.2.7.3.10 Start analog recorders. 

6.2.7.3.11 Observe measurement CG 2172, OG IX resolver output SIN, on the analog 

. recorder. When steady-state condition occurs, with the reading near aero 
(approximately 12 minutes), stop the recorder. 

6.2.7.3.12 Return the GIN System to the coarse align mode by entering the following 
sequence into K-148: 


VERB 40 

Wait 15 seconds 

NOUN 20 

ENTR 

VERB 41 

NOUN 20 

ENTR 

+00000 


ENTR 

+00000 


ENTR 

+00000 


ENTR 

Walt 15 seconds 
VERB 41 

NOUN 20 

ENTR 

+17000 


ENTR 

+17000 


ENTR 

+17000 

Wait 15 seconds 


ENTR 

VERB 41 

NOUN 20 

ENTR 

+27000 


ENTR 

+27000 


ENTR 

+27000 


ENTR 

Wait 15 seconds 


VERB 41 

NOUN 20 

ENTR 

+00000 

ENTR 


+00000 

ENTR 


-96750 <, 

ENTR 



6.2.7.3.13 Wait 15 seconds before proceeding. 
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6.2.7.4 


6.2.7.4.1 


6.2.7.4.2 


6.2.7.4.3 


6.2.7.4.4 


6.2.7.4.S 


6.2.7.4.S 


Middle Gimbal Friction Test. 

Set up the ACE Analog Recorders to record the following measurements 

a. CG 2140 MG TORQUE MOTOR CURRENT 

b. - CG 2147 MGA SERVO ERROR IN PHASE 

c. CG 2142 MG IX RESOLVER OUTPUT SIN 

d. CG 2143 MG IX RESOLVER OUTPUT COS 

e. CG 2250 MGA CDU FINE ERROR 

f. CG 2251 MGA CDU Coarse Error 

Enter the following sequence into K-148: (+135* MG torquing) 

VERB 24 NOUN 01 ENTR 

02763 ENTR 

63777 ENTR 

77777 ENTR 

Entr the following sequence into K-148: 

VERB 42 ENTR \ 

VERB 33 I ENTR - 

Start the analog recorder. 

Verify that MG Servo Error Quadrature (CG 2138) is 0.0*1.2V rms. Observe 
measurement CG 2142, MG IX Resolver output SIN, on the analog recorder. 
When steady-state condition occurs (approximately 5 minutes), stop the 
recorders. 

Return the Gfflt System to the ooarse align mode by entering the following 
sequence into K-148: 


VERB 40 NOUN 20, ENTR 
Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+17000 s ENTR 

+17000 ENTR 

+17000 ENTR 

Walt 15 seconds 
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6.2.7.4.6 VERB 41 NOUN 20 

(continued) *" +27000 

+27000 
+27000 

Wait 15 seconds 
VERB 41 NOUN 20 

+00000 
+00000 
+00000 

Wait 15 seconds 
+00000 ENTR . 

+00000 ENTR 

+06750 ENTR 

6.2.7.4.7 Enter the following sequence into K-148: (-135* MG torquing) 

VERB 24 NOUN 01 ENTR 

* 02763 ENTR 

14000 ENTR ' 

00000 t ENTR 

6.2.7.4.8 Enter the following sequence into K-148: 

Verb 42 4 entr 

VERB 33 ENTR 

6.2.7.4.9 Start analog recorders. 

6.2.7.4.10 Observe measurement CG 2142, MG IX Resolver output SIN, on the analog 
recorder. When the steady-state condition occurs (approximately 5 minutes), 
stop the recorders. 

6.2.7.4.11 Return the GW System to the coarse align mode by entering the following 
sequence into K-148: . 

VERB 40 
VERB 41 
+00000 
+00000 
+00000 

6, 2 .7.5 F-ramiim the traces of the recorded measurements for all six phases of this 

test to detect any sharp discontinuities. Disregard transients of 0.5 second 
duration or less on the Gimbal Torque motor current traces, disregard 
transients on the CDU fine error and CDU coarse error measurement traces. 
The Gimbal Torque tnotor currents shall not exceed 0.125 ampere. The CDU 
Fine Error measurements shall not exceed *70 mvftns. • The CDU Coarse 
Error measurement shall not exceed *680 mv rms. 


I 


NOUN 20 ENTR 

NOUN 20 ENTR 

ENTR 

ENTR 

ENTR 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 
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6.2.8.1 

6.2.8.2 

6.2.8.S 

6.2.8.4 

B. 2.8.4.1 

6.2.8.5 

6 . 2 . 8.6 
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G6N Panel Brightness and Lamp Test 

Proceed with this test if 6.2.5.2 or 6.2.3 has been performed and system 
operation has not been interrupted. If system operation has been interrupted, 
perform 6.2.5.2 before proceeding with this test. 

Rotate the RETICLE BRIGHTNESS thumbwheel on the Control Indicator 
Panel and verify the capability to control the illumination of the following 
lamps: 

a. SCT reticles 

b. SXT reticles 

e. Telescope Panel Angle Counters 

Turn on LIGHTS-INTEGRAL control on Left Hand Circuit Breaker panel and 
L£B Lighting Control Panel. 

Adjust the brightness controls on the LEB Lighting Control Panel and Left 
* Hand Circuit Breaker Panel from minimum brightness to maximum bright* 
ness. Verify the operation of the GfflN Indicator Control Panel lamps .and LEB 
DSKY key lamps. Adjust MDC INTEGRAL lighting control from minimum 
brightness to maximum brightness and verify illuminations of MDC key lamps. 

Re-adjust brightness controls for minimum acceptable lighting. Turn off 
LIGHTS-INTEGRAL control on Left Hand Circuit Breaker panel and LEB 
Lighting Control Panel and MDC INTEGRAL lighting. 

Push and hold the CONDITION LAMPS switch on the G&N Indicator Control 
Panel to TEST. Verify the illumination of the following lamps: 

a. STAR ACQ 

b. MASTER ALARM lamp 

Set the CONDITION LAMPS switch to ON. Lamps a and b in 6.2.8.5 shall 
extinguish. 


•i 
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6.2.9 


6.2,9.1 


6.2.9.1.1 


6.2.9.1.2 


6.2.9.2 


6.2.9.2.1 


6.2.9.2.2 


6.2.9.S 

6.2.9.3.1 

6.2.9.3.2 

6.2.9.3.3 

6.2.9.3.4 

6.2.9.4 

6.2.9.4.1 

6.2.9.4.2 

6.2.9.4.3 

6.2.9.4.4 

6.2.9.5 


Semi-Automatic Mode Test 

Verliy the appropriate K-6TART tape forCM Semi-Autbmatio *fode teat 111 
on the K-START tape reader. The tape number* aad their associated Flight 
Ropes axe found in Appendix H. 

Start tape reader, 

tape reader stops,verify the following on toe CRT DSKY displays 

a. R1 ■ YYYYY (The value YYYYY is Flight Rope dependent and is ftnmdin Appendix II) 

b. R2 - +10530 (tape number) 

e. ' R3 • -090XX (tape revision number) 

E-Memory Program Load 
Start tape reader. 

. When tape reader stops verify the following on CRT DSKY:. 

R1 - 00101 • ^ 

Command Accuracy 0*. 

Start tape reader v 

When tape stops verify that CRT DSKY Rl indicates 00201. Wait 15 seconds. 

Read and record CRT IMU Gimbal angles. The indications shall be 0004003 
degrees. 

Read and record CRT CDU angle indications. The indications shall be 
+000.00*001.59. 

Command Accuracy 45*. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00301. Wait 

5 seconds. 

Read and record CRT MU Gimbal angles. The indications shall be 045+003 
degrees. 

Read and record CRT CDU angle indications. Indications shall be 4045.004001.50. 

CDU Repeating Accuracy 45*. 

* 54 
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6.2.9.5.1 


6.2.9.5.2 


6.2.9.6 


6.2.9.6.1 


6.2.9.6.2 

6.2.9.6.8 

6.2.9.6.4 


6.2.9.7 


6.2.9.7.1 


6.2.9.7.2 


6.2.9.7.3 


6.2.9.7.4 


6.2.9.8 


6.2.9.8.1 


6.2.9.8.2 

6.2.9.8.8 

6.2.9.8.4 


6.2.9.9 


Start the tape reader. . 

Approximately 5 seconds after tape reader a tope VERB 05 NOUN 01 shall 
flash. Read and record CRT DSKY Row 1, 2, and 3 indications. Recorded 
values shall be between 77770 and 00007. 

Command accuracy 90*. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00501. 

GIMBAL LOCK lamp will be lighted: Wait 5 seconds. 

Read and record CRT indication of IMU Gimbal angles. The indications shall 
be 090*003 degrees. 

Read and record CRT CDU angle indications. Indications shall be +090.00*001.50. 
Command Accuracy 135*. 

\ . • 

Start tape reader. ^ 

When tape reader stops verify CRT DSKY Row 1 indicates 00601. Wait 5 * 

seconds. 

Read and record CRT indication of IMU Gimbal angles. Indications shall be 
135*003 degrees. 

a Read and record CRT CDU angle indications. Indications shall be 
+135.00*001.50. 

CDU Repeating Accuracy 135*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 00701. Wait 10 
seconds, verify GIMBAL LOCK lamp on DSKY is not lighted. 

Start tape reader. 

Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 will 
flash. Read and record CRT DSKY Row 1, 2 and 3 indications. Recorded 
values shall be between 77770 and 00007. 

Plus Gimbal Lock Test. 
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6.2.9.9.2 

When tape reader atope wait approximately 10 seconds. Verify CRT DSKY 
Row 1 indicates 01101. Verify G1MRAL LOCK lamp is lighted. 

6; 2.9.10 

Command Aocuracy 225*. 

6.2.9.10.1 

Start tape reader. 

6.2.9.10.2 

When tape reader stops verify CRT DSKY Row 1 indicates 01201. GIMBAL 
LOCK lamp will be lighted. Wait 15 seconds. 

6.2.9.10.3 

Read and record CRT indications of IMU Gimbal angles. Indications shall 
he 225*003 degrees. 

6.2.9.10.4 

Read and record CRT CDU angle indications. Indications shall be 
+225.00*001.50. 

6.2.9.11 

ISS CDU Command Rate Test 

6.2.9.11.1 * 

Start tape reader. 

6.2.9.11.2 

When tape reader stops verify CRT DSKY display Row 1 indicates 01301. 
Wait 10 seconds. Verify IMU Gimbals are at approximately OVand GIMBAL 
LOCK lamp is OFF. 

6.2.9.11.3 

Middle Gimbal Rate Test 

6.2.9.11.3.1 

Start tape reader. 

6.2.9.11.3.2 

When tape reader stops immediately verify display of 01401 in Row 1 of 

CRT DSKY display. In approximately 12 seconds VERB 23 NOUN 26 shall 
flash. The GIMBAL LOCK lamp shall be lit. Read and record CRT DSKY 
Row 1 and Row 2 displays. The recorded value shall be between 0001200000 
and 0001600000. 

6.2.9.11.4 

Inner Gimbal Rate Test 

6.2.9.11.4.1 

Start tape reader/ 

6.2.9.11.4.2 

Approximately 12 seconds after the tape reader stops VERB 23 NOUN 26 
shall flash. Read and record CRT DSKY Row 1 and Row 2 displays. The 
recorded value shall be between 0001200000 and 0001600000. 

6.2.9.11.5 

Outer Gimbal Rate Test. 

6.2.9.11.5.1 

Start tape reader. 

6.2.9.11.5.2 

Approximately 12 seconds after the tape reader stops VERB 23 NOUN 26 
shall flash. Read and record CRT DSKY Row 1 and Row 2 displays. The 
recorded value shall be between 0001200000 and 0001600000. 
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6.2.9.11.6 

6.2.9.11.6.1 

6.2.9.12 

6.2.9.12.1 

6.2.9.12.2 
6.2.9.12. S 

6.2.9.12.4 

6.2.9.13 

6.2.9.13.1 

6.2.9.13.2 

6.2.9.14 

6.2.9.14.1 
6. S. 9.14.2 

6.2.9.15 

6.2.9.15.1 

6.2.9.15.2 

6.2.9.15.3 

6.2.9.15.4 

6.2.9.16 
6.2.9.16.1 


Start tape reader. 

Walt 15 seconds. Verify IMU Gimbals are at approximately O’.and GIMBAL 
LOCK LAMP Is OFF. 

Command Accuracy 315% 

Start tape reader. 

When tape reader atope verify CRT DSKY Row 1 indicate* 01501. 

Read and record CRT IMU Gimbal Angle*. Indication shall be 315*003 
degree*. 

Read and record CRT CDU angle indications. Indications shall be 
♦316.00*001.50. 

CDU Repeating Accuracy 315*. 

Start tape reader. 

Approximately 5 seconds after die tape reader stops VERB 05 NOUN 01 
shall Hash. Read and record CRT DSKY Row 1, 2. and 3 indications. 
Recorded values shall be between 77770 and 00007. 

Minus Gimbal Lock Test. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 01701. Verify 
GIMBAL LOCK lamp is lighted after approximately 5 seoonds. 

CDU Repeating Accuracy 225*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02001. Wait 
10 seconds before continuing. Verify GIMBAL IOCK lamp is OFF. 

Start tape reader. 

Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 will 
flash. Read and record CRT DSKY Row 1, 2 and 3 indications. Recorded 
values shall be between 77770 and 00007. 

OG CDU Fine Fail Test. 

Start tape reader. 


L 
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6.2.9.16.2 

6.2.9.16.9 

6.2.9.16.4 

6.2.9.16.5 

6.2.9.16.6 

6.2.9.17 

6.2.9.17.1 

6.2.9.17.2 

6.2.9.17.3 

6.2.9.17.4 

6.2.9.17.5 

6.2.9.17.6 

6.2.9.18 

6.2.9.18.1 

6.2.9.18.2 

6.2.9.18.3 

6.2.9.18.4 

6.2.9.18.5 

6.2.9.18.6 
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When tape reader stops verify CRT DSKY Row 1 indicates 02101. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL 
REG on CRT displays 03777. 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp, is OFF. 
Press ERR RST. PROG alarm lamp shall go out. ... 

IG CDU Fine Fail Test 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02201. 

Start tape reader. \ 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
' ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL REG 
* on CRT displays 03777. 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 

MG CDU Fine Fail Test. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02301. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL REG 
on CRT displays 03777. 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 
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6.2.9.19 

6.2.9.19.1 

6.2.9.19.2 

6.2.9.19.3 

6.2.9.19.4 

6.2.9.19.5 

6.2.9.19.6 

6.2.9.20 

6.2.9.20.1 

6.2.9.20.2 

6.2.9.20.3 

6.2.9.20.4 

6.2.9.20.5 

6.2.9.20.6 

6.2.9.21 
6.2.9.-21.1 

6.2.9.21.2 

6.2.9.21.3 

6.2.9.21.4 
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OG CDU Coarse Fail Test 

Start tape reader. 

When tape reader a tope verify CRT DSKY Row 1 indicate! 02401. 

Start tape reader. 


Approximately 10 eeconde after the tape reader stopa VERB 30 NOUN 20 
™ Approximately 4 seconds after VERB 30 NOUN 26 verify 

DSKY ■" ut - Veri * FAIL ww 


Start tape reader. 


Approximately 4 seconds after tape reader stope verify 188 Warning i.n. - 
is out. Press ERR BST. PROQ alarm lamp shsll go out. . , 

IQ CDU Coarse Fail lest 

Start tape reader. 1 

r - \ 

When tape reader stops verify CRT DSKY Row 1 indicates 02501. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 

Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 

on CRVr p l 1 a703m PROG Verify FAIL REQ 


Start tape reader. 

Approximately 4 seconds after tape reader stope verify 188 Warning lamp 
is out. Press ERR R8T. PROQ alarm lamp shall go out. . ■ P 

MG CDU Coarse Fail Test 

Start tape reader. 


When tape reader stops verify CRT DSKY Row 1 indicates 02601. 
Start tape reader. 


Approximateljr 10 seconds after the tape reader stops VERB 30 NOUN 26 
^11 flash Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 

on CRTl^pl7 P 03^7 PROG 1 “ P * Vert * FA ^ ® 
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6.2.9.21.5 

6.2.9.21.6 

6.2.9.22 

6.2.9.22.1 

6.2.9.22.2 

6.2.9.22.3 

6.2.9.22.3.1 

6.2.9.22.3.2 

6.2.9.22.4 

6.2.9.22.4.1 

6.2.9.22.4.2 

6.2.9.23 

6.2.9.23.1 

6.2.9.23.2 

6.2.9.23.3 

6.2.9. 23.4 
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Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 

Optics CDU Command Rate Test. 

Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify OPTX BUS, 28V 800 a# 1% and 5% Power Supplies. 

Set the OPTICS COUPLING switch on the GW Panel to DIRECT. Using the 
OPTICS CONTROL STICK and a convenient CONTROLLER SPEED switch 
setting, carefully slew the SXT Trunnion to within +5 degrees of zero as 
indicated by the TPAC (Telescope Trunnion Slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 20 seconds. Set the OPTICS ZERO switch to OFF. 
Set the OPTICS MODE switch to CMC. 

Shaft Slew Rate Test. 

Start tape reader. ... 

In approximately 25 seconds VERB 23 NOUN 26 shall flash. Read and record 
CRT DSKY Row 1 and Row 2 displays*. The recorded value shall be between 
00018.88000 and 00011.32000. 

Trunnion Slew Rate Test 

Start tape reader. 

In approximately 15 seconds VERB 23 NOUN 26 shall flash. Read and record 
CRT DSKY Row 1 and Row 2 displays. The recorded value shall be between 
00004.71000 and 00002.83000. 

Test Termination " 

Start tape reader. 

On the GNIC Panel, set the OPTICS MODE switch to MAN. Using the OPTICS 
CONTROL STICK and a convenient CONTROLLER SPEED switch setting, 
carefully slew the SXT Trunnion to within 5 degrees of zero, as indicated by 
the TPAC (Telescope Trunnion Slaved to SXT). 

Set the OPTICS ZERO switch to ZERO. Wait 20 seconds. Set the OPTICS 
MODE switch to CMC. 

Switch the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OFF. 
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6.2.10 Zero Optics Test 

6.2.10.1 Set the GIN POWER-OPTICS switch on the LEB to OPTICS. Verify Power 

Supplies. 

NOTE: • Proceed with this test if 6.2.3 Operate Power on test has been 
completed and system operation has not been interrupted. If 
system operation has been Interrupted perform 6.2.5.2. Turn 
On Procedure before proceeding. 


INITIALIZATION 

6.2.10.2 Insure that the following switches on the GIN Indicator Control Panel are 
set as follows: 

* a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

. d. OPTICS MODE to MAN 

OPTICS ZERO MODE TEST \ 

6.2.10.3 Monitor the Optics CDU's by entering VERB 16 NOUN 91 ENTER into K-148* 

6.2.10.4 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as Indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the GIN Indicator Control Panel to ZERO. Wait 15 seconds. 
Verify the Optics have zeroed properly by observing the following cm Rl and 
R2 of the CRT. 

a. Rl - +0.00° +0.02*, -0.03* (Shaft Angle) 

b. R2 ■ +0.000* +0.006*, - 0 . 007° (Trunnion Los Angle) 

6.2.10.4.1 Enter the following: 

VERB 01 NOUN 10, $NTER 
' 00033 ENTER 

Verify Rl - XXX6X 

6.2.10.4.2 Set the OPTICS ZERO switch to OFF and the OPTICS MODE switch to CMC. 
Enter the following: 

ENTER 

00033, ENTER 
Verify Rl =* XXX5X 
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6.2.10.4.3 


6.2.10.5 


6.2.10.6 


6.2.10.7 


Set the OPTICS MODE switch to MAN, Press the KEY-REL pushbutton. 
OPTICS BACKUP MODE TEST 

Insert the Inflight Tool (V36601405) into the Trunnion Tool input and engage 
drive mechanism (button out). Verify that the trunnion turns by viewing the 
movement through the SCT eyepiece while turning the tool until the TPAC 
reads +6*. Remove the tool from the Trunnion tool input. 

Insert the Inflight Tool (V36601405) into the Shaft Tool input and engage the 
drive mechanism (button out). Verify that the Shaft turns by viewing the 
movement through the SCT eyepiece while turning the tool so that the shaft 
moves through an angle from 0* to +3* to 0* as indicated on the shaft TPAC. 
Disengage the shaft drive mechanism (button in) and remove the tool. 

Insert the Inflight Tool (V36601405) into the Trunnion Tool input. Verify 
that the Trunnion turns by viewing the movement through the SCT eyepiece 
while turning the tool so that the trunnion moves from +5* to -5* and back 
to aero as indicated on the Trunnion TPAC. Disengage the trunnion drive 
mechanism (button in) and remove the tool. 



6.2.11 

6.2.11.1 

6.2.11.2 

6.2.11.3 

6.2.11.4 

6.2.11.5 

6 . 2 . 1 }. 6 

6.2.11.7 

6.2.11.8 

6.2.11.9 
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Optica Coordinate Transformation Control Test. 

Set Oe Q/N POWER-OPTICS switch on the LEB to OPTICS. VerifyPower 
Supplies. , •' t, '>■ J . ' .-if;. ■ 

NOTEj Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, .perform 6. 2.5^2, Turn 
On Procedure, before.proceeding. 

INITIALIZATION 

Verify and/or set the following switches on the GIN Indicator Control Panel 
to the position indicated. 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 
O. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

\ - 

Enter the following into K-148: 

VERB 16 NOUN 91 ENTR 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the GIN Panel to ZERO. Wait 15 seconds. Return the 
OPTICS ZERO switch to OFF. 

Set up the analog recorders to monitor the following measurements; 

a. CG 3170 SCT Trunnion Tachometer Output 

RESOLVED MODE PHASING AND IMAGE RATE TEST. 

Using the OPTICS CONTROL STICK, drive the Optics until Rl * +225.00 and 
R2 - +10.000 on the CRT and the DSKY's. 

Set the OPTICS COUPLING switch on the GIN Panel to RSLV and the OPTICS 
Speed switch to MED. 

Position the movable optics target such that it is centered on the SCT reticle 
pattern. 

Record time. Quickly displace the OPTICS CONTROL STICK 45±10 degrees 
in the upper right hand quadrant while sighting on the optics target through 
the SCT eyepiece. The target shall appear to move in the upper right field 
of view of the SCT at 45±10 deg. When target leaves the SCT upper right 
field of view press MARK pushbutton. The PROG alarm lamp shall light. 



6.2.11.10 


6 . 2 . 11.11 


6.2.11.12 


6.2.11.13 
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From the uplink file tape.the compressed data tape,or the PCM tape request 
a data reduction of the Shaft CDU register (address 36) and the TIME 2 and 
TIME 1 registers (addresses 24 and 25 respectively) and the PROG alarm 
discrete for the period during which the OPTICS CONTROL STICK was being 
displaced above. The Shaft CDU angle shall be 225.00+10.00 degrees at the 
time the PROG alarm occurred. The elapsed time from time of OPTICS 
CONTROL STICK displacement to the time the PROG alarm discrete is 
obtained shall be 19 to 32 seconds. 

Set the OPTICS COUPLING switch to DIRECT. Again using the OPTICS 
CONTROL STICK, drive the optics until R1 - +225.00 and R2 - +10.000. 

Set the OPTICS COUPLING switch to RSLV. 

While sighting on the optical target through the SCT eyepiece, displace the 
OPTICS CONTROL STICK fully to the right. Verify that the target image 
appears to move in a straight line horizontally to the right and release the 
OPTICS CONTROL STICK when the target image reaches the edge of the 
SCT field of view. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope 'Trunnion slaved to SXT). Set the 
OPTICS COUPLING switch on die GAN Panel to DIRECT. Set the OPTICS 
ZERO switch to ZERO. 
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6.2.12 

6.2.12.1 


6.2.12.2 


Optica Functional Test 

Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8±3 VDC. Record 
die indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

o. CG 1212 OPTX 800 cps 5% -90 ph not flashing on CRT. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
8 witch setting, carefully slew the SXT Trunnion to within -**10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Insure that 
die Optics control switches on the GIN Indicator Control Panel are set as 
follows: 


a. OPTICS ZERO to ZERO 

b. OPTICS MODE to MAN 

C. OPTICS SPEED to LO \ 

d. ' OPTICS COUPLING to DIRECT ' 

e. OPTICS TRUN to SLAVE to SXT 


. 6.2.12.3 


Set OPTICS ZERO switch to OFF. 


6.2.12.4 


Resolution checks 


6.2.12.4.1 


SXT Resolution Check - MSO only 


6 .2.12.4.1.1 Sight through the SXT eyepiece. Using the OPTICS CONTROL STICK adjust 
the SXT to obtain the best reflected field of view of the 5-inch autooollimator 
reticle engravings at the center of view. 


6 .2.12.4.1.2 Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 16, 

10 , 7, 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which reso¬ 
lution between lines (ability to distinguish separate distinct Uses within a 
set) can be made. Record the number associated with that set of lines. Tbs 
SXT resolution shall be at least 10 arc seo on ds at the center of the field of 
view. 


6.2.12.4.2 SCT Resolution Check 

6 .2.12.4.2.1 Sight through the SCT EYEPIECE. Using the OPTICS CONTROL STICK 

adjust the SCT to obtain the best view of the SCT RESOLUTION CHART held 
in the Optics line of sight. 



6.2.12.4.2.2 

6.2.12.5 

6.2.12.5.1 

6.2.12.5.2 

6.2.12.5.3 

6.2.12.5.4 

6.2.12.5.5 

. 6.2.12.5.6 

6.2.12.5.7 

6.2.12.5.8 

6.2.12.5.9 

6.2.12.5.10 

6.2.12.5.11 
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Note the chart contains sets of lines. View each set of lines to determine 
the lowest numbered set in which the resolution between lines (ability to 
distinguish separate lines within a set) can be made. The SCT shall have 
a resolution of at least 3 arc minutes at the center of the field of view. 

Slave Telescope Mode Checks , 

Verify/perform OPTICS POWER ON TEST per paragraph 6.2.3.2. 

Set/verify following switches on GAN INDICATOR CONTROL PANEL: 

a. OPTICS TEL TRUN - SLAVE to SXT 

b. OPTICS COUPLING - DIRECT 

c. OPTICS SPEED - HI 

Monitor OCDU*s by entering VERB 16 NOUN 91, ENTER into K-148. 

Set OPTICS MODE to MAN. 

Using the Optics Hand Controller drive the optics until: 

Rl - +000.09*001.00 (SHAFT) 

R2 * +10.000*01.000 (TRUNNION) 

Verify on Hie CRT and Optics Panel: » 

SHAFT TPAC - Rl *0.11 DEG 

TRUN TPAC * R2 40.22 DEG * * 

Set the OPTICS TEL TRUN on the GAN INDICATOR CONTROL PANEL to 0*. 


Verify: 

SHAFT TPAC * Rl dbO. 11 DEG 
TRUN TPAC * 0.0* *0.22 DEG 

R2 approximately equal to value specified in step 6.2.12.5.5. 

Set the OPTICS TEL TRUN on the GAN INDICATOR CONTROL PANEL to 
OFFSET 25°. 

Verify on CRT and Optics Panel: 

SHAFT TPAC « Rl ±0.11 DEG 
TRUN TPAC * 25° ±1.00 DEG 

R2 approximately equal to value specified in step 6.2.12.5.5. 

On the GAN INDICATOR CONTROL PANEL set the OPTICS TEL TRUN to 
SLAVE to SXT. 

#6 
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6.2.12.5.12 

6.2.12.5.13 

6.2.12.5.14 

6.2.12.5.15 

6.2.12.6 
6.2.12.6.1 

6.2.12.6.2 

6.2.12.6.2.1 

6.2.12.6.2.2 

6.2.12.6.2.3 

6.2.12.6.2.4 

t ; .:?. ■ , ", . r ’ 

6.2.12.6.2.5 


Verify on CRT and Optica Panel: 

SHAFT TPAC - R1 *0. 11 DEQ 
TRUN TPAC - R2 *0.22 DEQ 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of 
aero as indicated by the TPAC (Telescope Trunnion slaved to SXT). On the 
GW INDICATOR CONTROL PANEL set the OPTICS ZERO to ZERO. Wait 
15 sec. 

Verify on CRT and OPTICS PANEL. 

Rl * 000.00 +000.02, -000.03 
R2- 00.000 +00.006, -00.007 

SHAFT TPAC « Rl *0.11 DEG 
TRUN TPAC - R2 *0.22 DEG 

If Optics testing will not be continued, set the GW POWER-OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

SXT parallelism Tests 

Remove the-plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographers hoed >>>* 
over the optios head. : % 

SXT Auto Collimator Parallelism Test - MSO only. 

Using the OPTICS CONTROL STICK drive the SXT StLOS Trunnion to 
+15.00* *2* as indicated in R2 of the DSKY, Maintain a Shaft CDU angle 
of 000 . 00 * 0.10 degrees. 

Sight throug h the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto¬ 
collimator horizontal filar. Record the autocollimator reading. 

Repeat 6.2.12* 6.2.2 twice. Calculate and record the average of the three 
autocollimator readings. 

Using the OPTICS CONTROL 8TICK and a convenient CONTROLLER SPEED 
r itch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
ss indicated by the TPAC (Telescope Trunnion slaVed lo SXT), Ret the OPTICS 
ZERO switch to ZERO. Xx w ~... * 

Again sight through the 5-inch autocollimator eyepiece and adjust the measure¬ 
ment knob to bring the SXT StLOS horizontal reticle and autocollimator hori¬ 
zontal filar images to coincide. Record the autocollimator reading. ( 
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6.2.12.6.2.6 

6.2.12.7 

6.2.12.7.1 

6.2.12.7.2 

6.2.12.7.3 

6.2.12.7.4 

6.2.12.7.5 

6.2.12.7.6 

6.2.12.7.7 

6.2.12.7.8 

6.2.12.7.9 


Repeat 6.2.12.6.2.5 twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.12.1 by more than 10 arc seconds. 

SXT, CMC Functional Check 

Set the OPTICS MODE switch teMAN. Using the OPTIC8 CONTROL STICK 
and a convenient CONTROLLER SPEED switch setting, careftiUy slew the «.„o 
SXT Trunnion to within +10 degrees of aero as indicated by the TPAC 
(Telescope Trunnion slaved to SXT). 

o sij ^ .v- . .w. -j*- oi- v’ir : ci:- ja . h - u 

S«t th. OPTICS ZERO Mritekt. ZERO. Alter 15 MCsnd., return the witch to OFF 

Sight through the SXT. Using the Control Stick align the SXT StLOfi with 
Optical Target No. 1. 

When aligned, record the value of the Shaft and Trunnion CDU’s from the 
CRT. 

Sight through the SXT. Using the Control Stick align the SXT St LOS with 
Optical Target No. 2. 

When aligned, record the value of the Shaft and Trunnion CDU’s from the CRT. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch on the G&N Indicator Control Panel to ZERO. After 
15 seconds set the OPTICS ZERO switch to OFF. Set the OPTICS MODE 
switch to CMC. 

Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for Shaft 
from 6.2.12.7.3 into the DSKY and press ENTER. Enter the value for 
Trunnion from 6.2.12.7.3 into the DSKY and press ENTER. 

Sight through the SXT. The StLOS should be approximately centered on the 
Optical Target No. 1. Record the value of Shaft and Trunnion CDU’s from 
the CRT. The difference between these values and the corresponding values 
recorded in 6.2.12.7.3 shall be less than 0.06 degrees for the Shaft and 
0.02 degrees for the Trunnion. Record the difference. 

Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter die value for 
Shaft from 6.2.12.7.5 into the DSKY and press the ENTER pushbutton. 

Enter the value for Trunnion from 6.2.12.7.5 into the DSKY and press the 
ENTER pushbutton. 


66 



APOLLO GIN Specification 
ND1002379 E 


6.2.12.7.10 


6.2.12.7.11 


6.2.12.7.12 


Sight through the SXT. The StLOS should be approximately centered on the 
Optical Target No. 2. Record the value of Shaft and Trunnion CDU's from 
the CRT. The difference between these values and the corresponding values 
recorded in 6.2.12.7.6 shall be less than 0.06 degrees for the Shaft and 
0.02 degrees for the Trunnion. Record the difference. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of 
zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Watt 15 seconds. 

If OPTICS testing will not continue, set the GIN Power Optics switch on 
the LEB Lighting Panel to OFF. 



APOLLO GIN Specification 
ND1002379 E 


6.2.13 Optics Slew Rate Test 

6.2.13.1 Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify the following signals on the CRT. 

a. +28 VDC OPTICS OPERATE BUS (CG 1530) is +29.0*3.0 VDC. 

b. OPTX 28V 800 cpe 1% <T ph not flashing on the CRT. 

c. OPTX 28V 800 cpe 5% -90* ph not flashing on the CRT. 

6.2.13.1.1 Verify and/or set the following switches on the GUI Indicator Control Panel 
to the positions indicated: 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 
e. OPTICS SPEED to HI 

d. * OPTICS MODE to MAN. 

Monitor die OCDU's by entering VERB 16 NOUN 91. ENTER into K148. 

Insure RECORD DSKY and RECOIU) DOWNLINK on R-145 are ON. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
: •witch setting, carefully slew the SXT Trunnion to within +10 degrees of 
zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch on the GIN Indicator Control Panel to ZERO. Wait 15 
seconds. Set the OPTICS ZERO switch on the GIN Indicator Panel to OFF. 

Set the OPTICS MODE switch to MAN. 

TRUNNION SLEW RATE - HI SPEED 

NOTE: ' Read and understand the entire step before proceeding. Do not hold 

„ Control Stick at upper limit more than 10 seconds or exceed a trunnion 
7 V * * angle of 85*. 

TRUNNION SLEW RATE - HI SPEED 

Record time. Push and hold the Optics Control Stick to its upper limit. After 
approximately 7 seconds release the control stick. Record the SXT Trunnion 
Servo Error In-Phase output (CG 3118) and SXT Trun Tach (CG 3150) signals 
on the CRT while slewing the option* The CG 3118 .shall be -0.25 to -2.00 VRMS. 
CG 3150 shall be 3.3+1.3 VRMS. 

6.2.13* 5 Perform the following calculations: 

From the Uplink file tape, the compressed data tape,or the PCM tape request 
a data reduction of the trunnion CDU register (address 35) and the TIME 2 
and TIME 1 registers (addresses 24 and 25 respectively) for the 7 second 
period during which the rate test was being performed. 

Calculate the slew rate by dividing the ACDU angle by the elapsed time. 

The Trunnion slew rate shall be 10.0+2.0 deg/sec. 


6.2.13.2 


6.2.13.3 


6.2.13.4 
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6.2.13.9 


6.2.13.7 


6.2.13.8 


6.2.13.9 


6.2.13.10 


SHAFT SL£W BATE - HI SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO 
switch to OFF. 

NOTE: Read and understand the entire step before proceeding. Do not 
hold Control Stick at right limit for more than 10 seconds or 
exceed a shaft angle of 250°. 

Record time. Push and hold the Optics Control stick to its right limit. 

After approximately 7 seconds release the control stick. 

Record the SXT Shaft Servo Error In-Phase Output (CG 3117) and SXT Shaft 
TachfCG 3140) signals on the CRT while Slewing the optics, CG 3117 shall be 
-0.25 to -B. 00 VRMS. OG 3140 shall be 3.3*1.3 VRMS. 

Perform the following calculations: 

From die uplink file tape, the compressed data tape or the PCM tape, request 
a data reduction of the Shaft CDU register (address 36) and the TIME 2 and 
TIME 1 registers (addresses 24 and 25 respectively) for the 7 second period 
during which the rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapsed time. 

The Shaft slew rate shall be 19.5*3.9 deg/sec. 

TRUNNION SLEW RATE - MED SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of 
zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO 
switch to OFF. Set the OPTICS SPEED switch to MED. 

NOTE: Read and understand the entire step before proceeding. Do not 
hold control stick at upper limit for more than 20 seconds. 

Record time. Push and hold Hie Optics Control Stick to its upper limit. 

After approximately 12 seconds release the control stick. Record the SXT 
TRUN MTR Control Winding (CG 3155) signal while slewing the optics, i; 

CG3155.shall be +0;25 to 42.oo VRMS. ;... ^ . .. ; j- 



6.2.13.11 


6.2.13.12 


6.2.13.13 


6.2.13.14 


6.2.13.15 
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Perform the following calculation!: 

From the uplink file tape,the cotnpreesed data tape,or the PCM tape request 
a data reduction of the Trunnion CDU registers (address 36) and the TIME 
2 and TIME 1 registers (addresses 24 and 25 respectively) for the 12 second 
period during which the rate test was being performed. 

Calculate the rate by divtdii* the ACDU angle by the elapeed time. 

The trunnion slew rate shall be 1.O+0.2 deg/sec. 

SHAFT SLEW HATE - MED SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO 
switch to OFF. 

NOTE: Read and understand the entire step before proceeding. Do not 
hold control stick at right limit for more than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its right limit. 

After approximately 12 seconds release the control stick. Record the SXT 
Shaft MTR Control Winding (CG 3145) wMl. dewing the optica. , « 

CG 3145 shall he +0.50 to +4.00 VRMS. di v- +•*. oo v«M*. *1*0 

Perform the following calculations: 

From the uplink file tape, the compressed data tape, or the PCM tape request 
a data reduction of the CDU register (address 36) and the TIME 2 and TIME 
1 registers (addresses 24 and 25 respectively) for the 12 second period during 
which the rate test was being performed. . 

Calculate the rate by dividing the ACDU angle hy the elapsed time. 

The Shaft slew rate shall be 2.0*0.4 deg/sec. 

TRUNNION SLEW RATE - LO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully Slew the SXT Trunnion to within +10 degrees of zero 
as indicated hy the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to 
OFF. Set the OPTICS SPEED switch to LO. 
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6.2.13.16 


6.2.13.17 


6.2.13.18 


6.8.13.18 


6.2.13.20 


6.2.13.21 


NOTE: Read and understand the entire step before proceeding. Do not hold 

control stick at upper limit for more than 30 seconds. 

Record time. Push and hold the Optics Control Stick to its upper limit. 

After approximately 12 seconds release the control stick. 

Perform the following calculations: 

From the uplink file tape,the compressed data tape,or the PCM tape request 
a data reduction of the Trunnion CDU register (address 36) and the TIME 2 
and TIME 1 registers (addresses 24 and 25 respectively) for the 12 second 
period during which the rate test was being performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 

The Trunnion slew rate shall be 0.10*0.02 deg/sec. 

SHAFT 8LEW RATE - LO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO 
switch to OFF. 

NOTE: Bead and understand the entire step before proceeding. Do not 
hold control stick at right limit for more than 20 seconds. 

Reooid time. Push and hold the Optics Control Stick to its right limit. 

After approximately 18 seconds release the control stick. 

perform the following calculati on s: 

From the u p»nk file tape,the oompresaed data tape, or the PCM tape request 
data reduction of the CDU register (address 36) and the TIME 2 and TIME 1 
registers (addresses 24 and 25 respectively) for the 12 second period during 
which the rate test was being performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 

The Shaft slew rate shall be 0.20*0.04 deg/sec. 

OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT.) Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO 
8witch to OFF. Record time. Wait 60 seconds. 
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6.2.13.22 


6.2.13.23 


Perform the following calculations: 

From the uplink file tape,the compressed data tape,or die PCM tape request 
. da ta reduction of the Trunnion and Shaft CDU registers (addresses 35 and 
36 respectively) end the TIME 2 and TIME 1 registers (addresses 24 and 26 
respectively) for the 60 second period during which the drift rate test was 
being performed. 

Calculate the drift rate by dividing the ACDU angles by the elapsed time. 
The Trunnion drift rate shall be less than . 0167 deg/sec. 


The Shaft drift rate shall be less than . 0333 deg/sec. 

If OPTICS testing will not continue; set the G/N Power-Optics switch on the 
LEB Lighting Control Panel to OFF. 
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Stabilization Loop Step Response Test 

Proceed with this test if the Operate Power On Test of 6.2.3 has been per¬ 
formed and system operation has not been interrupted. If system operation 
has been interrupted, perform the Turn On Procedure of 6.2.5.2 before 
proceeding. 

Insure the Carry-on Command Stimuli Unit, Model No. C14-200, is 
installed and connected. 

Enter VERB 36 into K148. Press the ENTER pushbutton, then the ERROR 
RESET pushbutton. 

Inner Gimbai Response Test. 

Enter code 2032000000 in C-START Module. Press the XEQ/ 

SEAL pushbutton to call up CG 2117 IGA SERVO ERROR* 

Enter the following into K148: 

VERB 41 NOUN 20 ENTER 
+00000 ‘ ENTER 

+00000 * ENTER 

+00000 ENTER 

Wait 15 seconds. 

Enter VERB 40 NOUN 20, ENTER into K148. Wait 15 seconds. 

Deleted. • ; **■ .V-.. ' — ^ f ; * 

Enter 1000 into R155. Verify and execute to enter a DC step into the IG 
stabilization loop. 

CAUTION: If the transient caused by the step input does not settle within 
15 seconds, remove the IMU OPERATE power by setting the G/N POWER 
IMU switch on the LEB Lighting Control Panel to OFF. 

Enter 0000 into R155; the top part of switch should be extinguished. 

Insure that no other function switches on R155 are Illumina t ed. 

Start analog recorder. Press the XEQ/SEAL pushbutton to remove the step 
input to the IG Stabilization Loop. The bottom part of switch shall be 
extinguished. 

After the transient has settled, stop the analog recorder. Record the loop 
response time by measuring the time interval between removing the step 
(initial disturbance) and the settling of the error signal to a value equal to 
±5% of the original step amplitude. In addition, record the total number of 
overshoots. See Figure 2 for typical step input response. 
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6.2.14.4.8.1 

6.2.14.4.8.2 

6.2.14.5 

6.2.14.5.1 

6.2.14.5.2 

6.2.14.5.3 

6.2.14.5.4 

6.2.14.5.5 

6.2.14.5.6 

6.2.14.5.7 


"1 / 

Step Input I 0* 

ZJ- .—u- 


05 Step Input. 


—Response Time 
TYPICAL STEP INPUT RESPONSE 
FIGURE 2 


The inner gimbal stabilization loop response time shall be less than 0.1 
second. 

The maximum number of overshoots on the IGA Servo Error Signals shall 
be three. 

Middle Gimbal Response Test. 

Enter code 2028000000 into C-START MODULE.. Press the 
XEQ/SEAL pushbutton to call up CG 2147 MGA SERVO ERROR. 

f 

Enter the following into K148: 

VERB 41 NOUN 20 ENTER 
+00000 ENTER 

+00000 ENTER 

+00000 ENTER 

Wait 15 seconds. 

Enter VERB 40 NOUN 20 ENTER into K148. Wait 15 seconds. 

Enter 0100 into R155. The top part of switch shall be illuminated. 

Insure that no other function switches on R155 are illuminated. 

Press XEQ/SEAL pushbutton on R155 to enter a DC .step into the MG 
Stabilization Loop. . 

CAUTION: If the transient caused by the step input does not settle within 
15 seconds, remove the IMU OPERATE power by setting the 
C/N POWER IMU switch on the LEB Lighting Control Panel 
to OFF. 

Enter 0000 into R155.. The top part of the switch shall be extinguished. 
Insure that no other function switches on R155 are illuminated. 

Start analog recorder. Press XEQ/SEAL pushbutton to remove the step inputs 
to the MG stabilization loop. 
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After the transients have settled, stop the analog recorder. Record the 
loop response time by measuring the time interval between removing the 
step (initial disturbance) and the settling of the error signal to a value 
equal to ±5% of the original step amplitude. In addition, record the total 
number of overshoots. 


The middle gimbal stabilization loop response time shall be less than 0.1 
second. 

The maximum number of overshoots on die MGA Servo Error signals shall 
be three. 

Outer Gimbal Response Test. 

Enter code 2026000000 in C-START Module. Press XEQ/8EAL ' J’Q. 
to up CO 8177 OGA SERVO ERROR# - ■ 

Enter the following into K148: 

VERB 41 NOUN 20 ENTER 
+00000 ENTER 

+00000 1 ENTER 

+00000 ‘ ENTER 

Wait 15 seconds. 

Enter VERB 40 NOUN 20. ENTER into K148. Wait 15 seconds. 

Enter 0010 fato R155. The top half of the switch shall be illuminated. 
Insure no other function switches on R156-sre illuminated* “ * 


Press XEQ/SEAL pushbutton on R155 to enter a DC step into the * 

OG Stabilization Loops. 

NOTE; If the transient caused by the step input does not settle within 
15 seconds, remove the IMU OPERATE power by setting the 
G/N POWER IMU switch on the LEB Lighting Control Panel to OFF. 

Enter 0000 into R155. The top half of the switch shall fas extinguished# 
fesure that no other ftmction switches on R155 are illuminated. Start 
analog recorder. Press the XEQ/SEAL pushbutton to remove the step input 
to the OG Stabilization Loop. 

After the transients have settled out, stop the analog recorder. Record the 
loop response time by measuring the time interval between removing the 
step (initial disturbance) and the settling of the error signal to a value equal 
to ±5% of the original step amplitude. In addition, record the total number 
of overshoots. 
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6.2.14.6.8. 

6.2.14.6.8. 

6.2.14.7 

6.2.14.7.1 

6.2.14.7.2 


1 The outer gimbal stabilization loop response time shall be less than 0.1 
second. 

2 The maximum number of overshoots on the OGA Servo Error Signals shall 
be five. 

Enter VERB 40 NOUN 20 into K148. Press the ENTER pushbutton. Wait 
15 seconds. 

Enter the following into K148: 

VERB 41 NOUN 20 ENTER 
400000 ENTER 

400000 ENTER 

400000 ENTER 

Deleted V»t. x:“Sn. v > **r. t Vv* hvo 4-** -y 
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6.2.15 

6.2.15.1 


6.2.15.2 


6.2.15.2.1 


6.2.15.2.2 


6.2.15.2.3 


6.2.16.3 


6.2.15.3.1 


6.2.15.3.2 


6.2.15.4 


6.2.15.4.1 


6.2.15.4.2 


6.2.15.4.3 


6.2.15.4.4 


6.2.15.4.5 


6.2.15.4.6 


IRIG Scale Factor Test 

Verify the appropriate K-8TART tape for IRIG Seale Factor Teat la on the ■? 
K-START tape reader. Hie tape numbers and their associated Flight Ropes 
are found in Appendix n. . 

Start tape reader. 

When tape reader stops verify the following on the CRT DSKY display: 

a. R1 ■ YYYTY (The value YYYYY is Flight Rope dependent and 

b. - Is found in Appendix II) 
b< R2 -460088 (tape numbeiV w 

c. R3 ■ -OOOXX (tape revision number) 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

E-Memory Program Load. 

Start tape reader. ^ 

When tape reader stops verify that CRT DSKY Row 1 indicates +00000. 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates +00001. 

Start tape reader - 

When tape reader stops. VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl * XXX. XX Nave Base Azimuth 
R2 « XX. XXX Site Latitude a 1 } 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position +00001). 



6.2.15.5 

APOLLO G*N Specification 
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Test Position Data Load (+Y Scale Factor) 

6.2.15.5.1 

8tart tape reader. 

6*2.15.5.2 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00002. 

6.2.15.5.3 

Start tape reader. 

6.2.15.5.4 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 


Rl - XXX. XX Nav Base Azimuth 

R2 - XX. XXX Site Latitude u V 


If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 


If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

6.2.15.5.5 

On K-148 enter the following: 

\ , • 


VERB 33 ENTR 

6.2.15.5.6 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 

CRT DSKY display Row 1. (+Y DUG scale factor error in parts per million. 
Position +00002.) 

6.2.15.6 

Test Position Data Load (+Z Scale Factor). 

6.2.15.6.1 

Start tape reader. 

6.2.15.6.2 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00003. 

6.2.15.6.3 

Start tape reader. 

6.2.15.6.4 

When tape reader.stope VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 


Rl * XXX. XX Nav Base Azimuth 

R2 - XX.XXX Site Latitude ^ ^ H? V 


If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 


If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 
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6.2.15.6.5 

On K-148 enter the following: 


VERB 33 ENTR 

6.2.15.6.6 

In approximately 90 seconds VERB 08 NOUN 98 will flash. Record from 

CRT DSKY display Bow 1. (+2 IRIG scale factor error In parts per million. 
Position +00003.) 

6.2.15.7 

Test Position D«U Load (-X 8cale Factor) 

6.2.15.7.1 

Start taps leader. 

6.2.15.7.2 

When tape reader stops verify that CRT DSKY Row 1 display Indicates -00001. 

6.2.15.7.3 

Start tape reader. 

6.2.15.7.4 

When tape reader stops VERB 06 NOON 41 flashes. Verify the following on 

the CRT DSKY display: 


R1 * XXX. XX Nav Base Azimuth 

R2 * XX. XXX Site Latitude - . - - - £ 


If R1 requires correction, enter VERB 21 ENTR Into K-148 and enter correct 
azimuth. 


If R 2 requires correction, enter VERB 22 ENTR Into K-148 and enter correct 
latitude. 

6.2.15.7.5 

On K-148 enter the following: 


VERB 33 ENTR 

6.2.15.7.6 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (-X IRIG scale factor error In parts per million. 
Position -00001.) 

6.2.15.8 

Test Position Data Load (-Y Scale Factor) 

6.2.15.8.1 

Start tape reader. 

6.2.15.8.2 

When tape reader stops verify that CRT DSKY Row 1 display Indicates -00002. 

6.2.15.8.3 

Start tape reader. 

6.2.15.8.4 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 


HI * XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude " 

H R1 requires correction, enter VERB 21 ENTER into K-148 and enter 
correct azimuth. 81 
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1.2.15.8.4 
(continued) 

6.2.15.8.5 

6.2.15.8.6 

6.2.15.9 

6.2.15.9.1 

6.2.15.9.2 

6.2.15.9.3 

6.2.15.9.4 


6.2.15.9.5 

6.2.15.9.6 

6.2.15.10 

6.2.15.10.1 

6.2.15.10.2 

6.2.15.10.3 


If R2 requires correction enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY dismay Row 1. (-Y 1RIG scale factor error in parts per million. 
Position-00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 


On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT . 
DSKY display Row 1. (-Z IRIG scale factor error in parts per million. 

Position-00003.) 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates +00001. 

Start tape reader. 
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6.2.15.10.4 


6.2.15.10.5 

6.2.15.10.6 

6.2.15.11 

6.2.15.11.1 

6.2.15.11.2 

6.2.15.11.3 

6.2.15.11.4 


6.2.15.11.5 

6.2.15.11.6 
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When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY displays 

R1 - XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position +00001.) . 

Test Position Data Load (+Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl® XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude - 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. . 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (+Y IRIG scale factor error in parts per million. 
Position +00002.) 
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6.2.15.12 

6.2.15.12.1 

6.2.15.12.2 

6.2.15.12.3 

6.2.15.12.4 


6.2.15.12.5 


6.2.15.12.6 


6.2.15.13 


6.2.15.13.1 


6.2.15.13.2 


6.2.15.13.3 


6.2.15.13.4 
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Teat Position Data Load (+Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

R1 - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude , 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (+Z BUG scale factor error in parts per million. 
Position+00003.) 

Test Position Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 
Start tape reader. 

When tape reader Btops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 - XXX. XX Nav Base Azimuth 
R2 « XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 
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6.2.16.13.5 . 

6.2.15.13.6 

6.2.15.14 

6.2.15.14.1 

6.2.15.14.2 

6.2.15.14.3 

6.2.15.14.4 


6.2.15.14.5 

6.2.15.14.6 

6.2.15.15 

6.2.15.15.1 

6.2.15.15.2 

6.2.15.15.3 

6.2.15.15.4 


On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-X DUG soale factor error in parts per million. 
Position-00001.) 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl » XXX. XX Nav Base Azimuth 
R2-XX. XXX Site Latitude V ^ 

» • . 

If Ri requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: * 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Y DUG scale factor error in parts per million. 
Position-00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 * XX.XXX Site Latitude T 
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6.2.15.15.4 

(continued) 


6.2.15.15.5 


6.2.15.15.6 


6.2.15.16 


6.2.15.16.1 


6.2.15.16.2 

6.2.15.16.3 

6.2.15.16.4 


6.2.15.16.5 


6.2.15.16.6 


6.2.15.17 


6.2.15.17.1 


6.2.15.17.2 
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If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Z IRIG scale factor error in parts per million. 
Position-00003.) 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 

R2 * XX. XXX Site Latitude ( % i a) 

If Ri requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position +00001.) 

Test Position Data Load (+Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00002. 
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6.2.15.17.3 

6.2.15.17.4 


6.2.15.17.5 

6.2.15.17.6 

6.2.15.18 
6.2.15.18.1 
6.2*15.18.2 

6.2.15.18.3 

6.2.15.18.4 


6.2.15.18*5 

6.2.15.18.6 


APOLLO GIN Specification 

ND1002379 £ 


Start tape reader. 

When up. renter .top. VERB 06 NOUN 41 fla»he». Verify the following 
on the CRT D6KY display: 

HI - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude v 

H hi require, correction, enter VERB 21 ENTR Into K-148 end enter 
correct azimuth. 

B R2 require, correction, enter VERB 22 ENTR Into K-148 and enter 
correct latitude. 

On K-148 enter the following: 


VERB 33 


ENTR 


. In .pproidmately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. <+Y DUO ncale factor error In parte per million. 

Position *80002.) \ 

Teat Poeition Data Load (+Z Scale Factor) 


Start tape reader. 

When tape reader slope verify that CRT DSKY Row 1 display Indicate. .00003 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display : 

R 1 » xxx. XX Nav Base Azimuth 
R2 « XX. XXX Site Latitude 

H R1 require, correction, enter VERB 21 ENTR Into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 


On K-148 enter the following: 

VERB 33 ENTR 

In appr oximat ely 90 seconds VERB 08 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. <+Z IRIG scale factor error In parts per million. 
Position +60003.) 
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6.2.15.19 


6.2.15.19.1 


6.2.15.19.2 


6.2.15.19.3 


6.2.15.19.4 


6.1.15.19.5 


6.2.15.19.6 


6.2.15.20 


6.2.15.20.1 


6.2.15.20.2 


6.2.15.20.3 


6.2.15.20.4 


Teat Position Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

R1 « XXX. XX Nav Base Azimuth 
R2 « XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. * 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-X IRIG scale factor error in parts per million. 
Position-00001.) 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00002. 
Start tape reader. ' „ • 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 
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6.2.15.20.5 

6.2.15.20.6 

6.2.15.21 

6.2.15.21.1 

6.2.15.21.2 

6.2.15.21.3 

6.2.15.21.4 


6.2.15.21.5 

6.2.15.21.6 

6.2.15.22 

6.2.15.22.1 

6.2.15.22.2 

6.2.15.22.3 

6.2.15.22.4 


On K-148 enter the following: 

V£EB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Y ERIG scale factor error in parts per million. 
Position-00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 * XXX. XX Nav Base Azimuth 
R2 -XX. XXX Site Latitude , \ r 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: * 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Z IRIG scale factor error in parts per million. 
Position -00003.) 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 « XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 
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6.2.15.22.4 
(continued) 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 


If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

6.2.15.22.5 

On K-148 enter the following: 


VERB 33 ENTR 

6.2.15.22.6 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 

CRT DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position 400001.) 

6.2.15.23 

Test Position Data Load (+Y Scale Factor) 

6.2.15.23.1 

Start tape reader. 

6.2.15.23.2 

When reader stops verify that. CRT DSKY Row 1 display indicates +00002. 

6.2.15.23.3 

Start tape reader. V 

6.2.15.23.4 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 


Rl - XXX. XX Nav Base Azimuth 

R2 - XX. XXX Site Latitude 


If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 


If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

6.2.15.23.5 

On K-148 enter the following: 


VERB 33 ENTR 

6.2.15.23.6 

In approximately 90 seconds VERB 06 NOUN 96 will flash. Record froai CRt 
DSKY display Row 1. (+Y IRIG scale factor error in parts per million. 
Position+00002.) 

6.2.15.24 

Test Position Data Load (+Z Scale Factor) 


6.2.15.24.1 Start tape reader. 

5.2.15.24.2 When tape reader stope verify that CRT D6KY Row I die play Indicates *40003. 

6.2.15.24.3 Start tape reader. 



6.2.15.24.4 


6.2.15.24.5 

6.2.15.24.6 

6.2.15.25 

6.2.15.25.1 

6.2.15.25.2 

6.2.15.25.3 

6.2.15.25.4 


6.2.15.25.5 

6.2.15.25.6 
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When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 

R2 - XX. XXX Site Latitude t) 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Z IRIG scale factor error in parts per million. 
Position 400003.) 

Test Position Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter . 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-X HUG scale factor error in parts per million. 
Position -00001.) 
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6.2.15.26 

6.2.15.26.1 

6.2.15.26.2 

6.2.15.26.3 

6.2.15.26.4 


6.2.15.26.5 


6.2.15.26.6 


6.2.15.27 

6.2.15.27.1 

6.2.15.27.2 

6.2.15.27.3 

6.2.15.27.4 


Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates *00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl « XXX. XX Nav Base Azimuth 

R2 - XX. XXX Site Latitude , 1 v 1} 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct la t itud e . 

On K-148 enter the following: \ 

i . '■*’ A 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Y IRIG scale factor error in parts per million. 
Position-00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 
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6.2.15.27.5 


6.2.15.27.6 


6.2.15.28 


6.2.15.29 


On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT D3KY display Row 1. (-Z HUG scale factor error in parts per million. 
Position -00003.) 

Terminate this test by entering the following into K-148: 

VERB 36 ENTR Wait 10 seconds. 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

The four-run average Scale Factor Error for each of the six positions shall 
be 0 plus or minus 1750 ppm. 
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6.2.16 

6.2.16.1 


6.2.16.2 

6.2.16.3 

6.2.16.4 


6.2.16.4.1 


6.2.J.6.4.2 


6.2.16.4.2 


6.2.16.5 


6.2.16.6 


6.2.16.6.1 


6.2.16.7 


6.2.16.7.1 


6.2.16.7.1.1 


IMU Performance Test. A reference data sheet is provided at the end of 
this section to aid in data redaction. 

Insure that IMU Operate power and LGC Operate power has been supplied 
for a minimum of one hour and that the IMU is not in a Gimbai Lock 
condition. 

On CRT, monitor and record TRIG TEMP (CG 2301) and PIPA TEMP 
(CG 2300). 

Verify the appropriate K-8TART tape for IMU Performance Teat is on foe 
K-8TART tape reader. The tape numbers and their associated flight Ropes 
are found in Appendix It * T v- ^ * — r^rwn v « 

Start tape reader. 

When tape reader stops,verify the following on the CRT DSKY display: 

' a. R1 »VTYYY (The mine YYYYY is Flight Rope dependent and 
~ t* footed In Appendix II) 

b» R2» 400081 (tape number? . .r.) 

c. R3 ■ -000XX (tape revision number) 

Start tape reader. 

When tape reader stops, wait 10 seconds. 

Start foe tape reader. After 15 seconds, verify IMU is coarse aligned 
to zero degrees. 

E-Memory Program Load. 

Start the tape reader. When tape reader stops, verify the following 
DSKY display: 

Row 1 ~ ‘ 

Row 3 

Test Position 400001. 

E-Memory Program and Test Position Matrix Sum Check 
Start tape reader. 
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6.2.16.7.1.2 When tape reader stops, verify DSKY Row 1 displays 400001, 
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6.2.16.7.2 Start tape reader. 

6.2.16.7.2.1 Wh$n tape reader stops wait 20 seconds. 

6.2.16.7.3 Test Initialization. 

6.2.16.7.3.1 Start tape reader. 

6.2.16.7.3.2 When VERB 06 NOUN 41 flashes, verify D6KY displays the following: 

Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

* Row 2 XX.XXX (Site Latitude) 

If the display is correct proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR ' 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX.XXX (Correct Site Latitude) 

6.2.16.7.4 Horizontal Drift Test 

6.2.16.7.4.1 Start tape reader. 

6.2.16.7.4.2 When tape reader stops, verify D8KY blanks except for PROG 
indication of 07. The NO ATT lamp shall illuminate and then 
extinguish. 

6.2.16.7.4.3 In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

6.2.16.7.5 Test Termination. * 

6.2.16.7.5.1 Start tape reader. 

6.2.16.7.5.2 When tape reader stops, wait 10 seconds before continuing. 

6.2.16.8 Test Position ±00002. 

6.2.16.8.1 E-Memory Program and Test Position Matrix Sum Check. 

6.2.16.8.1.1 Start tape reader. 

6.2.16.8.1.2 When tape reader stops, verify DSKY Row 1 displays ±00002. 



6.2.16.8.2 

6.2.16.8.2.1 

6.2.16.8.3 

6.2.16.8.3.1 

6.2.16.8.3.2 


6.2.16.8.4 

6.2.16.8.4.1 

6.2.16.8.4.2 

6.2.16.8.4.3 

6.2.16.8.8 

6.2.16.8.5.1 

6.2.16.8.5.2 

6.2.16.8.6 

6.2.16.8.6.1 

6.2.16.8.6.2 
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Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify D6KY displays the followii*: 
Major Mode 07 

Row 1 XXX. XX (Nay Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nay Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify D6KY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

PIPA Scale Factor Test. 


Start tape reader. ' 


In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/sec/sec). 

Vertical Drift Test. ’ 


Start tape reader. 

In approximately 67 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru/g). 
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6.2.16.8.7 Test Termination. 

6.2.16.8.7.1 Start tape reader. 

6.2.16.8.7.2 When tape reader stops, watt 10 seoonds before continuing. 

6.2.16.9 Test Position +00003. 

6.2.16.9.1 E-Memory Program and Test Position Matrix Sam Check. 

6.2.16.9.1.1 Start tape reader. 

6.2.16.9.1.2 When tape reader stops, verify DSKY Row 1 displays +00003. 

6.2.16.9.2 Start tape reader. 

6.2.16.9.2.1 When tape reader stops, wait 20.seconds. 

6.2.16.9.3 Test Initialisation. v 

6.2.16.9.3.1 Start tape reader. 

6.2.16.9.3.2 When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 

Major Mode 07 

Row 1 XXX.XX (Nav Base Azimuth) 

Row 2 XX. XXX (8ite Latitude) 

If the display is correct proceed to next step; if it is not, perform the 
following on K-148: 

VERB 24 ENTR 

XXX.XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX . . (Correct Site Latitude) 

6.2.16.9.4 Horizontal Drift Test 

6.2.16.9.4.1 Start tape reader. 

6.2.16.9.4.2 When tape reader stops, verify DSKY blanks except for PROG indication 
of 07. The NO ATT lamp shall illuminate and then extinguish. 

6.2.16.9.4.3 In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX.XX meru). 

If 


i 
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6.2.16.9.5 Test Termination. 

6.2.16.9.5.1 Start tape reader. 

6.2.16.9.5.2 When tape reader stops, wait 10 seconds before continuing. 

6.2.16.10 Test Position +00004. 

6.2.16.10.1 E-Memory Program and Test Position Matrix Sum Check. 

6.2.16.10.1.1 Start tape reader. 

6.2.16.10.1.2 When tape reader stops, verify DSKY Row 1 displays +00004. 

6.2.16.10.2 Start tape reader. 

6.2.16.10.2.1 When tape reader stops, wait 20 seconds. 

6.2.16.10.3 Test Initialization. 

6.2.16.10.3.1 Start tape reader. 

6.2.16.10.3.2 When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 

Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX.XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth +0.6 deg) 

XX. XXX (Correct Site Latitude) 

6.2.16.10.4 Horizontal Drift Test. . 

6.2.16.10.4.1 Start tape reader. 

6.2.16.10.4.2 When tape reader stops, verify DSKY blanks except for PROG indication 
of 07. The NO ATT lamp shall illuminate and then extinguish. 

6.2.16.10.4.3 In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX.XX meru/g). 

6.2.16.10.5 PIPA Scale Factor Test. 

6.2.16.10.5.1 Start tape reader. 
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6.2.16.10.5.2 

In approximately 5 minutes, VERB 06 NOON 98 shell flash. Record 
DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/seo/sec). 

6.2.16.10.6 

Vertical Drift Test. 

6.2.16.10.6.1 

Start tape reader. 

6.2.16.10.6.2 

In frp ,»«<n..tely 67 minutes, VERB 06 NOON 98 shall flash. Record 
DSKY Rot 2 display (XXX.XX meru/g). 

6.2.16.10.7 

Test Termination. 

6.2.16.10.7.1 

Start tape reader. 

6.2.16.10.7.2 

When tape reader stops, wait 10 seconds before continuing. 

6.2.16.11 

Test Position 400005. 

6.2.16.11.1 

E-Memory Program and Test Position Matrix Sum Check. 

6.2.16.11.1.1 

Start tape reader. 

6.2.16.11.1.2 

When tape reader stops, verify DSKY Row 1 displays +00005. 

6.2.16.11.2 

Start tape reader. 

6.2.16.11.2.1 

When tape reader stops, wait 20 seconds. • 

6.2.16.11.3 

Test Initialization. 

6.2.16.11.3.1 

Start tape reader. 

6.2.16.11.3.2 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 


Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX, XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 
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6.2.16.11.4 

6.2.16.11.4.1 

6.2.16.11.4.2 

6.2.16.11.4.3 

6.2.16.11.5 
6.2.16.11.6.1 
6.2.16.11.5.2 
6.2.16.12 
6.2.16.12.1 
6.2.16.12.1.1 
6.2.16.12.1.2 
6.2.16.12.2 
6.2.16.12.2.1 

6.2.16.12.3 
6.2.16.12.3.1 
6.2.16.12.3. 


PIPA Scale Factor Test 
Start tape reader. Record time. 

When tape reader stops, verify D6KY blanks except for PROG indi¬ 
cation of 07. The NO ATT, PROG ALARM and GIMBAL LOCK lamps 
shall be lit. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
time. Record DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX 
cm/sec/sec). GIMBAL LOCK lamp shall be out. 

Test Termination. 

Start taps reader. 

When tape reader stops, wait 10 seoonds before co nt i n ui ng . 

Test Position +00006. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00006. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialisation. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays die following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next steps if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 
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e. 2.16.12.4 PIPA Scale Factor Teat. 

6.2.16.12.4.1 Start tape reader. Record time. 

6.2.16.12.4.2 When tape reader stops, verify D6KY blanks except for PROG 
Indication of 07. The NO ATT, PROG ALARM and GIMBAL LOCK 
lamps shall be lit. 

6.2.16.12.4.3 In approximately 6 minutes, VERB 06 NOUN 98 shall flash. 

Record time. Record D6KY Row 1 and Row 2 display (XXXXX. and 
•XXXXX cm/seo/seo). GIMBAL LOCK lamp shall be out. 

6.2.16.12.5 Test Termination. 

6.2.16.12.6.1 Start tape reader. 

6.2.16.12. 5.2 When tape reader stops, watt 10 seconds before continuing. 

6.2.16.13 Test Ifosition +00007. V 

6.2.16.13.1 E-Memory Program and Test Position Matrix Sum Check. 

6.2.16.13.1.1 Start tape reader. * ■ 

6.2.16.13.1.2 When tape reader stops verify DSKY Row 1 displays +00007. 

6.2.16.13.2 Start tape reader. 

6.2.16.13.2.1 When tape reader stops, wait 20 seconds. 

6.2.16.13.3 Test Initialization. 

6.2.16.13.3.1 Start tape reader.' 

6.2.16.13.3.2 When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 

Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 . XX.XXX (Site Latitude) 

If the display is correct, prooeed to next step; If it is not, perform 
the following on K-148: 

VERB 24 ENTR 

. XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX.XXX (Correct Site Latitude) 
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6.2.16.13.4 

Horizontal Drift Teat. 

6.2.16. 13.4.1 

Start tape reader. 

6.2.16.13.4.2 

Whan tape reader stops, verify D8KY blanks except tor PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

6.2.16.13.4.3 

In approximately 14 minutes, VERB 06 NOUN 08 shall flash. Record 
D8KY Row 2 display (XXX. XX meru/g). 

6.2.16.13.5 

Test Termination. 

6.2.16.13.5.1 . 

Start tape reader. 

6.2.16.13.5.2 

When tape reader stops, wait 10 seconds before continuing. 

6.2.16.14 

Test Position +00008. 

6.2.16.14.1 . 

E-Memory Program and Test Position Matrix Sum Check. 

6.2.16.14.1.1 

Start tape reader. 

6.2.16.14.1.2 

When tape reader stops, verify D8KY Row 1 displays +00008. 

6.2.16.14.2 

Start tape reader. 

6.2.16.14.2.1 

When tape reader stops, wait 20 seconds. 

6.2.16.14.3 

Test Initialization* 

6.2.16.14.3.1 

Start tape reader. 

6.2.16.14.3.2 

When VERB 06 NOUN 41 flashes, verify D6KY displays the following: 


Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 


If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 


VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX (Correct Site Latitude) 

6*2% 16.14.4 

Horizontal Drift Test 

6.2.16.14.4.1 

Start tape reader. 



6.2.16.14.4.2 

6.2.16.14.4.3 

6.2.16.14.5 

6.2.16.14.5.1 

6.2.16.14.5.2 
6.2.16.15. 

6.2.16.15.1 

6.2.16.15.1.1 

6.2.16.16.1.2 

6.2.16.15.2 

6.2.16.15.2.1 

6.2.16.15.3 

6.2.16.15.3.1 

6.2.16.15.3.2 


6.2.16.15.4 

6.2.16.15.4.1 

6.2.16.15.4.2 
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When tape reader stops, verify D8KY blanks except for PROG indi¬ 
cation of 07. The NO ATT lamp shall illuminate and then extinguish 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. 

Record D8KY Row 2 display (XXX. XX meru). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 Beconds before continuing. 

Test Position +00009. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

% 

When tape reader stops, verify D6KY Row 1 displays +00009. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialisation. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSK7 displays the 
following: 

Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica- 
cation of 07. The NO ATT lamp shall illuminate and then extinguish. 



. 6.2.16.15.4.8 


6.2.16.15.5 

6.2.16.15.5.1 

6.2.16.15.5.2 
6.2.16.16 
6.2.16.16.1 
6.2.16.16.1.1 

6.2.16.16.1.2 
6.2.16.16.2 
6.2.16.16.2.1 
6.2.16.16.3 


6.2.16.16.3.1 


6.2.16.16.3.2 


6.2.16.16.4 
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In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
D8KY Row 2 display (XXX. XX meru). 

Test Termination 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00010. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00010. 

Start tape reader. \ 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY. displays the following: 
Major Mode 07 

Row 1 XXX.XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display Is correct, proceed to next steps If it Is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth *0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 


6.2.16.16.4.1 Start tape reader. 

6.2.16.16.4.2 When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 


J 


104 



APOLLO G&N Specification 
ND1002379 E 


6.2.16.16.4. S 

6.2.16.16.5 

6.2.16.16.5.1 

6.2.16.16.5.2 
6.2.16.17 

6.2.16.17.1 
6.2« 16.17.1.1 

6.2.16.17.1.2 

6.2.16.17.2 

6.2.16.17.2.1 

6.2.16.17.3 

6.2.16.17.3.1 

6.2.16.17.3.2 


In approximately 14 minutes, VERB 06 NOON 98 shall flash. Record 
D6KY Row 2 display (XXX. XX meru). 

Teat Termination. 

Start tape reader. 

When tape reader stops* wait 10 seconds before continuing. 

Test Position +00011. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify D8KY Row 1 displays +00011. 

8tart tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display- is oorrect, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth *0.5 deg) 

XX. XXX (Correct Site Latitude) 
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6.2.16.17.4 

6.2.16.17.4.1 

6.2.16.17.4.2 

6.2.16.17.4.3 

6.2.16.17.5 

6.2.16.17.5.1 
6.2U6.17.5.2 

6.2.16.17.6 

6.2.16.17.6.1 

6.2.16.17.6.2 
6.2.16.18 
6.2.16.18.1 
6.2.16.18.1.1 

6.2.16.18.1.2 
. 6.2.16.18.2 

6.2.16.18.2.1 

6.2.16.18.3 

6.2.16.18.3.1 

6.2.16.18.3.2 


Horizontal Drift Test. 

Start tape reader. 

When tap. reader .tops, verify DSKY blank, except tor PBOG indica¬ 
tion of OT. The NO ATT lamp .hall Illuminate and then extinguish. 

In n rr ™rtm.taly 14 minute., VERB 06 NOUN 98 .hall flaeh. Record 
DSKY Row 2 display (XXX. XX meru). 

PIPA Scale Factor Teat. 

Start tape reader. 

In approximately 6 minute.. VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/sec/sec). 

Teat Termination. \ 

* 

Start tape reader. 

When ta pe reader atopa, wait 10 seconds before continuing. 

Teat Position +00012. 

E-Memory Program and Teat Position Matrix Sum Check 
8tart tape reader. 

When tape reader stops, verily DSKT Row 1 display. +00012. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader; 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 
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6.2.16.18.3.2 

(continued) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 


VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth *0.5 deg) 

XX. XXX (Correct Site Latitude) 

6.2.16.18.4 

Horizontal Drift Test. 

6.2.16.18.4.1 

Start tape reader. * 

6.2.16.18.4.2 

When tape reader stops, verify D8KY blanks except for PROG lndica- 
' tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

6.2.16.18.4.3 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX.XX meru). 

6.2.16.18.5 

PIPA Scale Factor Test. V 

6.2.16.18.5.1 

Start tape reader. 

6.2.16.18.5.2 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXX. and .XXXXX cm/sec/sec). 

6.2.16.18.6 

Test Termination. 

6.2.16.18.6.1 

Start tape reader. 

6.2.16.18.6.2 

When tape reader stops, wait 10 seconds before continuing. 

6.2.16.19 

Test Position *00013. 

6.2.16.19.1 

E-Memory Program and Test Position Matrix Sum Check. 

6.2.16.19.1.1 

Start tape reader. 

6.2.16.19.1.2 

When tape reader stops, verify DSKY Row 1 displays *00013. 

6.2.16.19.2 

Start tape reader. 

6.2.16.19.2.1 

When tape reader stops, wait 20 seconds. 


6.2.16.19.3 


Test Initialization. 



6.2.16.19.3.1 

6.2.16.19.3.2 


6.2.16.19.4 

6.2.16.19.4.1 

6.2.16.19.4.2 

6.2.16.19.4.3 

6.2.16.19.5 

6.2.16.19.5.1 

6.2.16.19.5.2 
6.2.16.20 
6.2.16.21 


6.2.16.22 
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Start tape reader. 

When VERB 06 NOUN 41 flashes, verify D8KY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. \ 

When tape reader stops, verify D6KY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 96 shaU.flash. Record 
DSKY Row 2 display (XXX. XX meru). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

On CRT, record DUG TEMP (CG 2301) and PIPA TEMP (CG 2300). 
On K-148, enter the following sequence: 


VERB 41 

NOUN 20 

ENTR 

+00000 


ENTR 

+00000 


ENTR 

+00000 


ENTR 


Calculations. 


NOTE: Use Post Vibration or System Test data points only. 
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6.2.16.22.1 Y PIPA Data Correction Calculation. 

6.2.16.22.1.1 From the uplink file tape, the compressed data tape or the PCM tape, 
request a data reduction of the X and Z accelerometer AV counts 
(addresses 37 and 41, respectively) and the TIME 2 and TIME 1 registers 
(addresses 24 and 25, respectively) for the period (hiring which the Y 
PIPA test was being performed in Positions 5 and 6 of the IMU Perform¬ 
ance Test. 

6.2.16.22.1.2 Perform the following calculations for Position 5. 

G*g - (Gg/Cos ©yg) 

where: 

G_ * Measured acceleration term (line i)' 

5 

G'g ■ Corrected acceleration term 
~ Cos ©y 5 * 1- (©2yg/2) for small angle# 

«y 6 • >/« 2 xs + » 2 t5 1 

and: 

# l5 - <AV x5 - AV x Btaa) (8.F. X )/(AT) (local g) 

# x g * (AVjj - AV S BUa) (S.F.j)/(AT) (local g) 
and: 

AV X Bias - (X PIPA Bias) (AT) /8. F. x 

AV Z Bias - (Z PIPA Bias) (AT)/S.F. s 

8. F. and Bias terms are obtained from Positions 1 through 4 of the 
DIU Performance Teat. 


109 



APOLLO GAN Specification 
ND1002379 REV E 


6.2.16.22.1.3 


6.2.16.22.2 

6.2.16.22.3 


6.2.16.22.4 


Perform the following calculations for Position 6. 

G '« • (G e /Co* «y 6 ) . 

where: 

O ■ Measured acceleration term (line))' 

6 

G» e a Corrected acceleration term 
Cos Oyg * 1 - (©^g/ 2 ) for small angles 

•y« " v/^xb + 

and: 

•*« “ (AV rt - AV X BU.) <8. F.J> / (AT) (loc«l *) 

•rt “ ( av *8 " AV * BU *> a-*•'*> / (AT) (local g) 
and: 

AV X Bias - (X PIPA Bias) (AT)/S.F. X 

AV S Bias • (Z PIPA Bias) (AT)/S.F. s 

8. F. and Bias terms are obtained from Positions 1 through 4 of the 
1MU Performance Test. 

Obtain data from last BUG and/or PIPA Test and fill in Data Sheet 

*t-r 

Obtain data from second last IRIG and/or PIPA Test and fill in 
Data Sheet xj.g* 

Obtain data from third last HUG and/or PIPA Test and fill in 
Data Sheet xj-g.. 
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.2.16.22.5 Perform the following calculations for each item appearing on 
Data Sheet X|. 

NOTE: See Paragraph 5.5 before continuing. 

D i-I *i-i - »i 1 
d 2 -|*i-i-*i| ♦ |*i-*-*i-i| 

Ds“ I *t-a - *1-2 1 + J *1-2 - *1-1 J ♦ j *1-1 - *1 I 
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DATA 8HEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 


6 . 2 . 16 . 

7.4.3 

+N BUY - ADOAY 
Position +00001 

meru/g 

( )_ 

a 

‘ -- ■ 





6.2.16. 
8.4.3 

+N BDZ - ADOAZ 
Position +00002 

meru/g 

( )_•„ 

b 

6.2.16.. 

8.5.2 

-X PIPA Test 
Position +00002 

cm/sec 2 

( ><><>—• 

( ) 

e 

6.2.16. 
6.6.2 

-N BDX + ADIAX 
Position +00002 

meru/g 

( )_•„ 

d 

6.2.16. 

+N BDX - ADO AX 

meru/g 

( )_•„ 

• 

9.4.3 

Position +00003 


- ..—.. 


6.2.16. 
10.4.3 

+N BDY + ADS RAY 
Position +00004 

meru/g 

( )_•„ 

f 

6.2.16. 

10.5.2 

-Z PIPA Test 
Position +00004 

cm/sec 2 

( >oo._. 

( > 

f 

6.2.16. 
10.6.2 

+NBDZ + ADIAZ 
Position+00004 

meru/g 

( >_ 

b 



' 

* ' 1 


6.2.16 
11.4.3 | 

+Y PIPA Test 
Position +00005 

cm/sec2 

( >00_. 

( > 

i 
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DATA SHEET (continued) 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.2.16. 
12.4.3 

-Y PIPA Test 
Position +00006 • 

cm/sec 2 

( >00 _. 

( > 

6.2.16 

13.4.3 

-NBDX + .707 
(ADS RAX - ADO AX) 
Position +00007 

meru/g 

< > _•„ 

6.2.16. 
14.4.3 

-.707 (NBDZ+NBDY) 
+0.5 (ADIAZ-ADIAY) 
♦0.5 (ADSRAY + 
ADSRAZ) Position 
+00008 

meru/g 

( ) _*„ 

6.2.16. 

15.4.3 

-NBDZ + .707 
(ADSRAZ-ADOAZ) 
Position +00009 

meru/g 

( > _*„ 

6.2.16 

16.4.3 

.707 (NBDY-NBDX) 
+0.5 (ADIAY-ADIAX) 
+0.5 (ADSRAX) + 

0.5 (ADOAY) 

Position +00010 

meru/g 

( > _ 

6.2.16 

17.4.3 

-NDBX - ADO AX 
Position +00011 

meru/g 

( > _•„ 

6.2.16. 
17.5.2 

+Z PIPA Test 
Position +00011 

cm/sec 2 

( >oo _• 

( > 

6.2.16. 

18.4.3 

♦NBDY.+ADOAY 
Position +00012 

meru/g 

( >_•„ 

6.2.16. 

18.5.2 

♦X PIPA Test 
Position +00012 

cm/sec 2 

( >oo _• 

( > 

6.2.16. 

19.4.3 

+NBDZ + ADO AZ 
Position +00013 

meru/g 

( >_•„ 
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DATA SHEET 


CALCULATION 

PARAMETER 

UNIT3 

line a ♦ line a - * 

2 * ' '-’- 

NBDY - ADO AY + NBDY ♦ ADOAY 

2 

Transfer result to line ao 

NBDY 

meru 

line a - line a . „ 

ADOAY 

\ 

taeru/g 

- 2- ( *-*- 

NBDY + ADOAY - (NBDY - ADOAY) 

2 

line b + line s 

2 -< )—• — 

NBDZ - ADOAZ + NBDZ + ADOAZ 

NBDZ 

meru 

2 

Transfer result to line ap 

line s - line b _ . 

2 “ ( >- 

NBDZ + ADOAZ - (NBDZ - ADOAZ) 

ADOAZ 

meru/g 

2 

line e - line o , , ; * ' 

2 t '- 

NBDX - ADO AX - (-NBDX - ADO AX) 

NBDX 

meru 

2 

Transfer result to line aq 

line e + line o . ‘ 

2 *(-!)■( )_'_ 

NBDX - A DO AX - NBDX - ADO AX x (-1) 

ADO AX 

meru/g 

2 
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DATA SHEET (conUnued) 


CALCULATION 

PARAMETER 

UNITS 

line d ♦ line x * ( ) _ _ ■ _ 

(-NBDX+ADIAX) ♦ NBDx” 

Transfer result to line an 

ADIAX 

meru/g 

line f - line t * ( ) 

(+NBDY+ AD8RAY) -~NBDY 

Transfer result to line ar 

AD6RAY 

meru/g 

line h - line v ■ ( ) 

(+NBDZ+ADIA£) - NBDZ 

Transfer result to line st 

ADIAZ 

meru/g 

(Tine k+line x+ . 707 line yj x 1.414 
QNBDX+. 707 ADS RAX -.707 ADO AX 
^NBDX* .707 ADOA?0 x 1.414 

Transfer results to line at 

AD6RAX 

meru/g 

(line m + line v ♦ line w) x 1.414 

QNBDZ +. 707(AD6RAZ-ADOAZ) 

♦ NBDZ + .707 ADOAijD x 1.414' 
Transfer results to line as 

ADSRAZ 

meru/g 

(line n - . 707 line t ♦ . 707 line x ♦ 0.5 
line s - 0.5 line ac - 0.5 line u) x 2 
Q07(NBDY-NBDX) ♦ 0.5( ADIA Y -ADIAX) 
+0.5 ADS RAX ♦0.5 ADOAY 

707 NBDY*. 707 NBDX+0.5 ADIAX 

-0.5AD8RAX-0.5ADOa2 *2 

Transfer results to line aw. 

ADIAY 

meru/g 

line r - line c ■ ( ) 

PIPA X2G 

om/seo 2 

line i - line J • ( ) 

PIPA Y20 

cm/sec* 

line p - line g * ( ) 

PIPAZ2G 

cm/sed 


af 

•S 

all 
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DATA SHEET (continued) 


CALCULATION 

PARAMETER 

UNITS 

1958.48 — line af x 1 cm/sec pulse * 
Subtract 1.000000 from this value, 
multiply x 106 and transfer results to 
line ax. 

X PIPAS.F. 

cm/sec/ 

pulse 

1958.48 — line ag x 1 om/sec/pulse * 
Subtract 1.000000 from this value, 
multiply x 10® and transfer results to 
line ay. 

Y PIPA 8. F. 

cm/sec/ 

pulse 

1958.48 — line ah x 1 cm/sec/pulse ■ 
Subtract 1.000000 from this value, 
multiply x 10® and transfer to line as. 

Z PIPA S.F. 

cm/sec 

pulse 

1/2 (line r ♦ line o) ■ ( )_•__ 

Transfer results to line ba. ~ 

v X PIPA Bias 

cm/sec 2 

1/2 (line i ♦ line J) • ( )_•_ 

Transfer results to line bb. 

Y PIPA Bias 

cm/sec 2 

1/2 (line p ♦ line g) ■ ( )_•_ 

Transfer results to line be. 

Z PIPA Bias 

cm/sec 2 
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DATA SHEET 


PARAMETER 

UNITS 

D i 

MAX 

D 2 

MAX 

D 3 

MAX 

NBDY 

meru 


6.0 


6.0 


11.0 

NBDZ 

meru 


6.0 


9.0 


11.0 

NBDX 

meru 


6.0 


9.0 


11.0 

ADSRAY 

meru/g 


14.0 


21.0 


25.0 

AD6RAZ 

meru/g 


14.0 


21.0 


25.0 

ADSRAX 

meru/g 


14.0 


21.0 


25.0 

ADIAX 

meru/g 


17.0 


33.0 


40.0 

ADIAZ 

meru/g 


17.0 


33.0 


40.0 

AD1AY 

meru/g 


17.0 


33.0 


40.0 

XPIPAS.F. 

error 

PPM 


400 


500 


600 

Y PIPA S. F. 
error 

PPM 


400 


500 


600 

Z PIPA S. F. 

error 

PPM 


406 


506 


600 

X PIPA Bias 

cm/sec^ 


0.50 


0.70 


0.90 

Y PIPA Bias 

cm/sec 3 ^ 


0.50 


0.70 


0.90 

Z PIPA Bias 

cm/sec^ 


0.50 


0.70 


0.90 



APOLLO GW Specification 
ND1002379 E 


DATASHEET (xj^) 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

meru 


NBDZ 

merit 


NBDX 

meru 


AD6RAY 

meru/g 


AD6RAZ 

meru/g 


ADS RAX 

meru/g 


ADIAX 

meru/g 


ADIAZ 

meru/g 


ADIAY 

meru/g 


X PIPA S.F. error 

PPM 


YPIPAS. F. error 

PPM 


Z PIPA S.F.error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec^ 




DATA 8HEET (Xj-2) 


PARAMETER 


NBDY 

NBDZ 


NBDX 


AD6RAY 


ADSRAZ 


ADSRAX 


ADIAX 


ADIAZ 


ADIAY 


X PIPA 8. F. error 


Y PIPA 8. F. error 


Z PIPA 8. F. error 


X PIPA Bias 


Y PIPA Bias 


Z PIPA Bias 


UNITS 


mem 

meru 


merit 


meru/g 


mera/g 


meru/g 


meru/g 


meru/g 


meru/g 


PPM 


PPM 


PPM 


cm/sec 2 

cm/sec 2 

em/seo 2 
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DATA SHEET (x^j) 


PARAMETER 


UNITS 


NBDY 


NBDZ 


NBDX 


ADSRAY 


mero/g 


AD6RAZ 


mero/g 


AD6RAX 


mero/g 


ADIAX ' 

BS53E 

ADIAZ 

mero/g 

ADIAY 

mero/g 

X PIPA 8. P. error 

PPM 

Y PIPA 8. F. error 

PPM 

Z PIPA 8. F. error 

PPM 

X PIPA Bias 

em/seo 2 

Y PIPA Bias 

cm/sec 2 

Z PIPA Bias 

cm/sec 2 

































6.2.17 


6.2.18 


6.2.18.1 


6.2.18.2 


6.2.18.3 

6.2.18.4 
6.2.18.4.1 


6.2.18.4.2 


6.2.18.4.3 


6.2.18.4.4 


6.2.18.4.5 


6.2.18.4.6 


6.2.18.4.7 
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8XT-NB-IMU Fine Align Teet (sec Table ID. Section f) 

Gyro Compassing Teat 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +28 vdc OPTICS OPERATE BUS (CG 1530) le 
+28.0+3.0 vdc. Verify that the OPTX 28V 800 cpe 1% 0* (CG 1211) and 
OPTX 28V 800 cps 5% -00* (CG 1212) axe not flashing in the CRT. 

Enter the following into the CMC: 

VERB 37 ENTER 01 ENTER 

When PROG display changes to 02. record time as T 0 . 

Gyro Compassing Accuracy 

Wait 120 minutes from T Q . Record Inner, Middle and Outer Glmbal CDU 
readings every 6 minutes for the next 2 hours. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. 

* 

Enter VERB 65. ENTER into DSKY. 

Observe the PROG display on the DSKY change to 03. 

When VERB 06 NOUN 41 flashes on the DSKY. insure Rl and R2 display Target 
1 azimuth and elevation. 

a. Rl - +XXX. XX (Target 1 azimuth) 

b. R2 - +XX. XXX (Target 1 elevation) 

c. R3 - 00001 

Verify the data appearing in Rl and R2 and if correct, proceed. If not correct, 
perform the following sequence: 

a. VERB 24; ENTER 

b. +XXX. XX, ENTER (Target 1 azimuth) 

c. +XX.XXX, ENTER (Target 1 elevation) 

After the correct readings for Rl and R2 are verified, enter VERB 33. 

ENTER into the DSKY. 

When VERB 06 NOUN 41 flashes on the DSKY. insure that Rl and R2 display 
Target 2 azimuth and elevation. 

a. Rl * XXX. XX (Target 2 azimuth) 

b. R2 ■ XX. XXX (Target 2 elevation) 

c. R3 - 00002. 
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6.2.18.4.8 Verify the data appearing in R1 and R2 and if correct, perform the following 
sequence: 

a. VERB 24, ENTER 

b. +XXX. XX, ENTER (Target 2 azimuth) 

c. iXX. XXX, ENTER (Target 2 elevation) 

6.2.18.4.9 After the correct readings for R1 and R2 are verified, enter VERB 33, 

ENTER into the DSKY. * 

«. 2.18.4.10 Set the OPTICS ZERO switch to OFF. Enter VERB 33 ENTER into the DSKY. 

6.2.18.4.11 When the DSKY displays V51 flashing and HI ■ 00001 set the OPTICS MODE switch 
on the G&N Indicator Control Panel to CMC. The CMC will align the SXT star LOS to the Target 
1 position. When the alignment is complete as observed by no further movement of the Telescope 
Panel Angle Counters-(TPAC) set the OPTICS MODE switch to MANUAL. 

«. 2.18.4.12 Using the OPTICS Hand Controller and a convenient CONTROLLER SPEED, align 
the SXT StLOS with Target 1 and press the MARK pushbutton. In approximately 30 seoonds 
VERB 60 NOUN 25 shall flash with R1 ■ 00016. If satisfied that the MARK was good press the 
PRO pushbutton. If not satisfied with MARK, press the MARK REJECT pushbutton and repeat 
this step. . i 

6. 2.18.4.13 When the DSKY displays VERB 61 flashing and R1 ■ 00002 set the OPTICS MODE 
switch to CMC. The CMC will align the SXT to the Target 2 position. When alignment is 
complete as observed by no further movement of the TPAC, set the OPTICS MODE switch to 
MANUAL. 

6.2.18.4.14 Using the OPTICS Hand Controller and a convenient CONTROLLER SPEED, align 
the SXT StLOS with Target 2 and press the MARK pushbutton, hi approximately 30 seconds 
VERB 60 NOUN 26 shall flash and R1 ■ 00018. If satisfied that the MARK was good press the 
PRO pushbutton, ff not satisfied with the MARK press the MARK REJECT pushbutton and repeat 
this step. 


6.2.18.4.16 On the DSKY, observe the following data displayed: 

VERB 06 NOUN 93 

R1 - ±XX. XXX (X gyro elevation error, deg) 

R2 « *XX. XXX (Y gyro elevation error, deg) 

R3 ■ *XX. XXX (Z gyro azimuth error, deg) 

Record Rl, R2 and R3. The X and Y gyro elevation error shall be 0.00*0.56 degrees and 
the Z gyro azimuth error shall be 0.00*0.3 degrees. Enter VERB 34 ENTR into the DSKY. 
Observe PROG display on DSKY change to 02.;. 

6.2.18.4.16 Immediately m peat steps 6.2.18.4.2 through 6.2.18.4.15 twice. 

6.2.18.4.17 Repeat steps 6.2.18.4.1 through 8.2.18.4.15 at 150, 180 and 210 minutes from T Q . 
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6.2.18.4.18 Enter VERB 36 ENTR into the DSKY. 

6.2.18.4.19 Enter the following into the DSKY: 

VERB 41 NOUN 20 ENTR 
*00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Set the G&N POWER OPTICS switch on the LEB lighting Control Panel to OFF. 

6.2.18.5 Gyro Compassing Stability 

6.2.18.5.1 Calculate the average of the first three X and Y gyro elevation errors and the 
first three Z gyro azimuth errors. 

6.2.18.5.2 The last three X and Y gyro elevation errors shall not deviate from the baseline 
X and Y gyro elevation errors determined above by more than ±0.15 degrees. 

6.2.18.5.3 The last three Z gyro azimuth errors shall not deviate from the baseline Z 
gyro azimuth error determined above by more than ±0.06 degrees. 
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6.2.19 


6.2.19.1 


6.2.19.2 

6.2.19.9 


NOTE: 


, 6.2.19.4 


6.2.19.5 


6.2.19.5.1 


CAUTION: 


NOTE: 


6.2.19.6 


6.2.19.7 


6.2.19.8 

6.2.19.9 


6.2.19.9.1 


6.2.19.9.2 


CMC Voltage Margin Teat 

Verify that the G&N I MU HTR MNA and MNB circuit breadera are 
engaged. Computer MNA and MNB breakers are engaged, I MU MNA 
and MNB circuit breakers are not engaged, and the G&N Power-IMU 
switch on the LEB Lighting Control Panel is in the OFF position. 

On the PSA Adapter Module (PSAAM), set the INHIBIT VOLTAGE FAIL 
switch to ON. 

Rotate the LEB LTS NUMERICS SEL to approximately center position. 
Decrease the lightly to an absolute discernible minimum. 

This condition should not be altered throughout the test. 

On K-148 enter the following: 

VERB 36 ENTR 

Into R-154 insert 0001. Verify and execute. 

' Into R-153 Insert 1100. Verify and execute. 

During the performance of this test, the +4 VDC CMC Power Supply 
shall not be operated at less than +2.5 vde or greater than +5.2 vdc 
(CG 1030). The +14 VDC CMC Power Supply shall not be operated 
at less than +8.5 vdc or greater than +17.0 vdc {CG 1020). 

The flashing indication of the CMC Power Supplies on the CRT may 
be disregarded for this test. 

Fall Voltage Detector Test 

On K-148 enter the following sequence: 

VERB 21 NOUN 27 ENTR 
00010 ENTR 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to OFF. 

Into C-156 insert +000001244. Execute and verify. 

Into R-154 insert 0101. Execute and verify. 

Into C-156 Insert +XX. X001244. (The value XX. X shall be slowly 
increased until a CMC Voltage Fail occurs.) Execute and verify. 



6.2.19.10 


6.2.19.10.1 


6.2.19.10.2 


6.2.19.11 


6.2.19.12 


6.2.19.12.1 


6.2.19.13 


6.2.19.14 


6:2: i 9 : is 


6.2.19.16 

6.2.19.17 

6.2.19.17.1 

6.2.19.17.2 


6.2.19.18 

6.2.19.18.1 

6.2.19.18.2 

6.2.19.19 

6.2.19.20 
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On the DSKY, verify the RESTART lamp is lit. 

On the G&N panel verify the CMC Warning light is on and the 
MASTER ALARM light is on. 

Press the MASTER ALARM pushbutton to reset. 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to 
the ON position. 

On the CRT, verify the *1*14 VDC CMC supply (CG 1020) is between 
15.6 and 16.4 vdc. Record. 

Record the final C-START setting. 

Into R-154 insert 0001. Execute and verify. 

On K-148 enter the following: 

VERB 36 ENTR 

press RSET (Reset) 

t 

On K-148 enter the following: 

VERB 21 NOUN 27 ENTR 
00010 ENTR 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to OFF. 

Into C-156 Insert -000001244. Execute and verify. 

Into R-154 insert 0101. Execute and verify. 

Into C-156 insert -XX.X001244. (The value XX. X shall be increased, 
negatively, until a CMC Voltage Fail occurs.) Execute and verify. 

On the DSKY, verify the RESTART lamp is lit. 

On the G&N panel verify the CMC Warning light is on.and the 
MASTER ALARM light is on. 

Press the MASTER ALARM pushbutton to reset. f ' 

On the PSAAM placa the INHIBIT VOLTAGE FAIL switch to ON. 

On the CRT, verify the +14 VDC CMC supply (CG 1020) Is between 12.1 and 
12.8 vdc. Record. 
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6.2.19.20.1 


6.2.19.21 


' 6.2.19.22 


6.2.19.23 


6.2.19.24 


6.2.19.25 


6.2.19.26 


6.2.19.26. i 


6.2.19.26.2 


6.2.19.27 


6.2.19.27.1 


6.2.19.27.2 


6.2.19.28 


6.2.19.20 

6.2.19.30 

6.2.19.31 

6.2.19.32 
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i 

Record the final C-START setting. 

Into R-154 insert 0001. Execute and verify. 

On K-148 enter the following: 

VERB 36 ENTR 

press RSET (Reset) 

Into C-156 insert 4000001244. Execute and verify. 

On K-148 enter the following: 

VERB 21 NOUN 27 ENTR 
00010 ENTR 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to OFF. 

Into C-156 insert 4000001234. Execute and verify. 

Into R-154 insert 0011. Execute and verify. 

Into C-156 insert 4XX.X001234. (The value XX. X shall be slowly 
Increased until a CMC Voltage Fail occurs.) Execute and verify. 

On the DSKY, verify the RESTART lamp is lit. 

On the GftN panel verify the CMC Warning light is lit and the 
MASTER ALARM light is on. 

Press the MASTER ALARM pushbutton to reset. 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to the 
ON position. 

On the CRT verify the 44 VDC CMC Supply (CG 1030) is between 
4. 2 and 4.7 vdc. Record. 

Record the final C-START setting. 

Into R-154 Insert 0001. Execute and verify. 

On K-148 enter the following: 

VERB 36 ENTR 

press RSET (Reset) 
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6.2.19.33 


6.2.19.34 

6.2.19.35 

6.2.19.35.1 

6.2.19.35.2 

6.2.19.36 
6.2.19.36.1 


6.2.19.36.2 


6.2.19.37 


6.2.19.38 

6.2.19.39 

6.2.19.40 

6.2.19.41 


6.2.19.42 


6.2.19.43 


6.2.19.44 


6.2.19.44.1 


On K-148 enter the following: 

VERB 21 NOUN 27 ENTR 
00010 - ENTR 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to OFF. 

Into C-156 insert *000001234. Execute and verify. 

Into R-154 insert 0011. Execute and verify. 

Into C-156 Insert -XX.X001234. (The value XX. X shall be Increased, 
negatively, until a CMC Voltage Fall occurs.) Execute and verify. 

On the DSKY, verify the RESTART lamp is lit. 

On the G&N panel verify the CMC Warning light is on and the , 
MASTER ALARM light is on. 

Press the MASTER ALARM pushbutton to reset. 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to ON. 

On the CRT verify the +4 VDC CMC supply (CG 1030) is between 
3.8 and 3.4 vdc. Record. 

Record the final C-START setting. 

Into R-154 insert 0001. Execute and verify. 

On K-148 enter the following: * 

VERB 36 ENTR 

press RSET (Reset) 

Into C-156 insert*000001234. Execute and verify. 

Voltage Margin Test 

Verify the appropriate K-START tape for CSM Self-Check Test is 
on the K-START tape reader. The tape numbers and their associated 
Flight Ropes are found in Appendix IL 

Start the tape reader. 
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6.2.19.45 


6.2.19.45.1 

6.2.19.46 

6.2.19.47 

6.2.19.47.1 

6.2.19.48 

6.2.19.49 

6.2.19.50 ~ 
6.2.19. 50.1 

6.2.19.51 

6.2.19.51.1 

6.2.19.52 

6.2.19.53 

6.2.19.53.1 

6.2.19.54 

6.2.19.55 


When the tape reader stops, verify: 

R1 • +YYYYY (The value of YYYYY is Flight Rope dependent and 
is found in Appendix II.) 

R2 ■ +10538 (Tape Number} 

R3 - -000XX (Tape revision number) 

Start the tape reader. 

When the tape reader stops, verify: 

R1 - 00101 

Initiate Self-Check. 

Start the tape reader. 

When the tape reader stops, record the time. Wait until R2 
increments twice. 

Into R-154 insert 0111. Execute and verify. 

Into C-156 insert +000001244. Execute and verify. 

Repeatedly Insert into C-156 +XX. X001244. (The value XX. X shall 
be slowly increased until the +14 VDC CMC supply has a value of +16.4 
(M). 1, -0.0) vdc.) Execute and verify. 

Into C-156 insert +000001234. Execute and verify. 

Repeatedly insert into C-156, +XX. X001234. (The value XX.X shall 
be slowly increased until the +4 VDC CMC supply has a value of +4.5 
(+0.1, -0.0) vdc.) Execute and verify. 

Wait until the R2 display Increments twice. 

Into C-156 Insert -000001244. Execute and verify. 

Repeatedly insert into C-156. -XX. X001244. (The value XX. X shall , 
be slowly increased, negatively, until the +14 VDC CMC supply has 
a value of 12.1 (f0.1, -0.0) vdc.) Execute and verify. 

Wait until the R2 display increments twice. 

Into C-156 insert -000001234. Execute and verify. 
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6.2.19.55.1 


6.2.19.56 


6.2.19.57 


6.2.19.57.1 


6.2.19.58 


6.2.19.59 


6.2.19.60 


6.2.19.61 


6.2.19.62 


6.2.19.63 


6.2.19.64 


Repeatedly Insert Into C-156, -XX. X001234. (The value XX.X 
shall be slowly Increased, negatively, until +4 VDC CMC supply 
has a value of 3.4 (H>. 1, >0.0) vdc.) Execute and verify. 

Wait until the R2 display Increments twice. 

Into C-156 Insert 4000001244. Execute and verify. 

Repeatedly Insert into C-156, 4XX. X001244. (The value XX. X 
shall be slowly Increased until the 414 VDC CMC supply has a 
value of 416.4 (H). 1, -0.0) vdc.) Execute and verify. 

Walt until the R2 display Increments twice. 

Into C-156, Insert 4000001244. Execute and verify. 

Into C-156, insert 4000001234. Execute and verify. 

On K-148 enter the following: 

VERB 36 ENTR \ 

Into R-154, Insert 0000. Execute and verify. 

Into R-153, Insert 0000. Execute and verify. 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to OFf 


130 



APOLLO GW Specification 
ND1002379 REV E 


APPENDIX I 





PSAAM and/or 

GW Teat SCA Uncertainty 

Signal 

Link 

Nomenclature 

Requirement % of Full Scale 

CG 1020 

1 

+14 VDC CMC SUPPLY 

+14.0+0.4 VDC 

0% 

CG 1021 

1 

+14V CMC SUPPLY NOISE RMS 

0.2 VRMSMAX 

0% 

CG 1030 

1 

+4 VDC CMC SUPPLY 

44.00+0.2 VDC 

0% 

CG 1031 

1 

+4V CMC SUPPLY NOISE RMS 

0.2 VRMS MAX 

0% 

CG 1040 

2 

+120 VDC FIPA SUPPLY 

+120+6.0 VDC 

1% 

CG 1042 

1 

+120 VDC PIPA SUP NOISE RMS 

1.5 VRMSMAX 

0% 

CG 1051 

1 

+20 VDC PIPA SUPPLY . 

+20.0+1.2 VDC 

0% 

CG 1052 

1 

-20 VDC PIPA SUPPLY 

-20+2 VDC 

0% 

CG 1053 

1 

+20 VDC PIPA SUP NOISE RMS 

1.0 VRMSMAX 

0% 

CG 1070 

1 

+4. VDC CDU SUPPLY . , . 

+4.0+0.2 VDC; 

0% 

CG 1071 

1 

+4 VDC CDU SUP NOISE RMS 

0.1 VRMS MAX 

0% 

CG 1100 

1 

-28 VDC SUPPLY 

-27.5+6.0 VDC 

0% 

CG 1110 

2 

2. 5 VDC TM BIAS 

+2.50+0.06 VDC 

0% 

CG 1201 

2 * 

IMU 28V .8KC 1% 0* RMS 

28.00+0.56V RMS 

1% 

CG 1202 

1 

IMU 28V .8KC 5% - 90* RMS - \ 

28.0+1.4 VRMS 

0.33% 

CG 1203 

1 

IMU 28V .8KC 5% 0* RMS 

28.0+2.1 VRMS 

0.33% 

CG 1207 

1 

PH DIFF EMU 5% 0* , -90* 

-90+10* 

2.3% 

CG 1211 

1 

OPTX 28V . 8KC 1% 0* RMS 

28.00+0.56 VRMS 

0.38% 

CG 1212 

1 

OPTX 28V .8KC 5% - 90* RMS 

28.00+1.48 VRMS 

0.33% 

CG 1220 

1 

PH DIFF OPTX 1% IMU 1% 

0*+10* 

2.3% 

CG 1331 

2 

3.2 HC 28V SUPPLY 

28.6+0.56 VRMS 

1% 

CG 1336 

1 

PH DIFF 3.2 KC 28V/CMC SYNC 

0*+10* 

2.3% 

CG 1500 

1 

+28 VDC IMU OPERATE BUS 

28.8+3 VDC 

0% 

CG 1501 

1 

+28V IMU OPERATE BUS NOISE RMS 

1.0 VRMSMAX 

0% 

CG 1510 

1 

+28 VDC IMU STANDBY BUS 

28.8+3 VDC r 

0% 

CG 1511 

1 

+28V IMU STANDBY BUS NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1520 

1 

+28 VDC CMC OPERATE BUS 

28.8+3 VDC 

0% 

CG 1521 

1 

+28V CMC OPERATE BUS NOISE RMS 

2.0 VRMSMAX 

0% 

CG 1530 

1 

+28 VDC OPTX OPERATE BUS 

28.8+3 VDC 

0% 

CG 1531 

1 

+28V OPTX OPERATE BUS NOISE RMS 

2.0 VRMSMAX 

0% 

CG 2001 

2 

X PIPA SG O/P 

5 VRMS max 

3% 

CG 2021 

2 

YPIPASGO/P 

5 VRMS max 

o.3%: 

CG 2041 

2 

Z PIPA SG O/P 

5 VRMS max 

3% 

CG 2108 

1 

IG SERVO ERROR QUAD 

0.0+1.2 VRMS 

3.6% 

CG 2112 

2 

IG IX RESOLVER O/P SIN 

18.38+1.84 VRMS ©45* 

2.5% 

CG 2113 

2 

IG IX RESOLVER O/P COS 

18.38+1.84 VRMS @45* 

2.5% 

CG 2117 

2 

IG SERVO ERROR IN PHASE 

0.0+60 mv RMS @ null 

1.4% 

CG 2120 

1 

IG TORQUE MOTOR CURRENT 

0.125 amp max during 
Fine Alignment Torquing 

0% 


PSAAM OUTPUT is the source of Link 1 signals. SC A OUTPUT is tike source of Link 2 signals. 
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APPENDIX I (Continued) 


Bismal Link 

Nomenclature 

PSAAM and/or 

G4N Test SC A Uncertainly 

Reauirements % of Full Scale 

CG 2138 

1 

MG SERVO ERROR QUAD 

0.0*1.2 VRMS 

3.6% 

CG 2142 

2 

MG IX RESOLVER O/P SIN 

18.38dkl.84 VRMS 

2.5% 

CG 2143 

2 

MG IX RESOLVER O/P COS 

6 45* 

18.38*1.84 VRMS 

2.5% 

CG 2147 

2 

MG SERVO ERROR IN PHASE 

0 45* 

0.0*60 mv rms § null 

1.4% 

CG 2150 

1 

MG TORQUE MOTOR CURRENT 

0.125 snap max during 

0% 

CG 2168 

1 

OG SERVO ERROR QUAD 

Fine Align Torquing 

0.0*1.2 VRMS 

3.6% 

CG 2172 

S 

OG IX RESOLVER O/P SIN 

18.38*1.84 VRMS 

2.5% 

CG 2173 

2 

OG IX RESOLVER O/P COS 

0 45* 

18.38*1.84 VRMS 

2.5% 

CG 2177 

2 * 

OG SERVO ERROR IN PHASE 

#45* 

0.0*60 my RMS § null 

1.4% 

CG 2180 

1 

OG TORQUE MOTOR CURRENT ' 

0.125 amp max during 

0% 

CG 2219 

1 

PITCH ATT ERROR-CDU DAC O/P 

Fine Align Torquing 
5.06*0.5 VRMS 6 17* 

0.67% 

CG 2220 

1 

IG CDU FINE ERROR 

0.0*0.07 VRMS 6 null 

0.29% 

CG 2221 

1 

IG CDU COARSE ERROR 

0.0*0.68 VRMS at null \ 

0.29% 

CG 2249 

1 

YAW ATT ERROR-CDU DAC O/P 

5.06*0.5 VRMS at 17* 

0.67% 

CG 2250 

1 

MG CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.29% 

CG 2251 

1 

MG CDU COARSE ERROR 

0.0*0.68 VRMS at null 

0.29% 

CG 2279 

1 

ROLL ATT ERROR-CDU DAC O/P 

5.06*0.5 VRMS at 17* 

0.67% 

CG 2280 

1 

OG CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.29% 

CG 2281 

1 

OG CDU COARSE ERROR 

0.0*0.68 VRMS 

0.29% 

CG 2300 

2 

PIPA TEMPERATURE 

130.5*1.5* F Operate Mode 

2% 

CG 3011 

1 

TRUNNION CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.29% 

CG 3021 

1 

SHAFT CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.29% 

CG 3117 

1 

SXT SHAFT SERVO ERROR IN PH ~ 

-0.25 to-2.00 VRMS at 

1.1% 

CG 3118 

1 

SXT TRUNNION SERVO ERROR IN PH 

Hi Rate 

-0.25 to-2.00 VRMS at 

1.1% 

CG 3140 

1 

SXT SHAFT TACH O/P 

Hi Rate 

3.3*1.3 VRMS at Hi Rate 

1.1% 

CG 3145 

1 

SXT SHAFT MTR CONTROL WINDING 

+0.5 to 4.00 VRMS at Med 

1.1% 

CG 3150 

1 

SXT TRUNNION TACH O/P 

Rate 

3.3*1.3 VRMS at Hi Rate 

1.1% 

CG 3155 

1 

SXT TRUNNION MTR CONTROL 

+0.25 to *2.00 VRMS at 

1.1% 



WINDING 

Med Rate 
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Appendix i (Continue^ 


•Signal Link Nomenclature 


pSAAM and/or 
G&N Test SCA Uncertainty 

Requirement % of Full Scale 


CG 3160 

1 

SCT SHAFT TACK O/P 

CG 3170 

1 

SCT TRUNNION TACH O/P 

CG 3721 

2 

SHAFT CDU DAC O/P 

CG 3722 

2 

TRUNNION CDU DAC O/P 

CG 4300 

1 

CMC TEMP 

CG 6020 

1 

PIPA CAL MODULE TEMP 

CG 6021 

1 

IMU 800 cps 5% TEMP (PSA) 


3.3± L 3 VRMS at 

1.1% 

HI Rate 


0.85±0.35 VRMS at 

Ll% 

Hi Rate 

10.12± 1.00 VRMS 

1% 

at 17* 

10.12± 1.00 VRMS 

1% 

at 17 # 

87.5±42. 5°F 

0.23% 

72. 5±27.5 # F 

0.23% 

90 30°F 

0% 
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K-START TAPE INFORMATION 


' -* < 




Rl-YYYYY 

NAME 1 

NUMBER* 

PROGRAM 

Rl DISPLAY 

CM Self-Check Test 

F09C104-K10538-XX 

COLOSSUS REV 249 

09249 

CM G/N OPCHK 

F09C104-K10531-XX 



09249 

CM Semi-Automatic Mode Test 1 

* F09C104-K10530-XX 



09249 

IRIG Scale Factor Test 

F09C104-K00083-XX 



09249 

IMU Performance Test 

F09C104-K00081-XX 


t 

09249 

Alarms and Interrupts Test 

F09C107-K10545-XX 

' 1 


09249 

CM Self-Check Test 

F11C106-K10538-XX 

COLOSSUS II 

11045 

CM Self-Check Test 

F11C107-K10538-XX 

COLOSSUS IIA 

11655 

CM G/N OPCHK 

FllC 107-K10531-XX 

(COMANCHE REV 55) 

11055 

CM Semi-Automatic Mode Test 

F11C107-K10530-XX 



11055 

IRIG Scale Factor Test 

FUC107-K00083-XX 



11055 

IMU Performance Test 

F11C107-K00081-XX 



11055 

Alarms and Interrupts Test 

F11C107-K10545-XX 

• - ’ 


11055 


♦NOTE: Where XX equals the tape revision number. 
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G&N Operational Test 

Verify the appropriate K-START tape for CM G&N OPCHK Is on the K-START 
tape reader. The tape numbers and their associated Flight Ropes are found 
in Appendix n. 

Start tape reader. 

When tape reader stops, verify the following on the CRT DSKY display: 

a. R1 » YYYYY (The value YYYYY is Flight Rope dependent and is found 
in Appendix II) 

b. R2 * +10531 (tape number) 

c. R3 * -000XX (tape revision number) 

E-Memory Program Load and Sum Check. 

. Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00101. 

Local g Measurement. • te 

Start tape reader. 

* In approximately 10 minutes, VERB 06 NOUN 98 shall flash. 

From the CRT DSKY display read and record Row 1 and Row 2 (local gravity 
whole and fractional, respectively). The value recorded shall be between 
975.0 and 985.9 cm/sec . 

Horizontal Earth Rate Measurement. 

Press PRO pushbutton on DSKY. 

In approximately 2 seconds VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display read and record R2 (horizontal component of earth rate acting on 
X, Y and Z IRIG's). The values recorded shall be between 77882 and 97882. 

Enter the following on K-148; 

VERB 34 ENTR 

VERB 41 NOUN 20 ENTR 
400000 ENTR . . 

+00000 ENTR 

+00000 ENTR 

IMU HEATER CURRENT Duty Cycle determination. 

This test is to be performed once in the VAB and at the PAD during the FRT, 
CDDT and CDT. 

Record PIPA TEMP (CG 2300) reading on the CRT, CAL MOD TEMP (CG 6020) 
reading on the CRT and the EVAPORATOR OUTLET temperature reading. 

Calculate the Duty Cycle for the IMU HEATER CURRENT (CG 2302) fay 
dividing the time ON for 10 cycles by the total (ON and OFF) time for 10 cycles 
as indicated on the event recorder. 
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6.2.1.3.4 

6.2.1.3.5 

6.2.1.3.6 

6.2.1.3.7 

6.2.1.3.8 

6.2.1.3.8.1 

6.2.1.3.8.2 

6.2.1.3.8.3 

6.2.1.3.8.4 

6.2.1.3.8.5 

6.2.1.3.8.6 


The +28 VDC CMC OPERATE voltage (CG 1520) shall be +28.8+3 VDC. 

Verify CRT indication. On DSKY verify TEMP light is ON. On the G&N 
Indicator Control Panel verify PGNS light is ON. 

The voltage output of the +4 VDC CMC supply shall be +4.00+0.20 VDC. 

(CG 1030). The value on the CRT shall be recorded. 

The voltage output of the +14 VDC CMC supply shall be +14.0+0.4 VDC. 

(CG 1020). The value on the CRT shall be recorded. 

Using DSKY, enter VERB 36, ENTR, then press RESET. Verify that Rl, 

R2, R3, VERB, NOUN, and PROG are blank. 

IMU HTR Heater Power On 

Enter the IMU Standby Mode of operation by engaging the IMU HTR MN A and 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in). 

NOTE: RESTART Lamp may illuminate; if it does, press ; ' •_ 

RSET on the DSKY. 

Verify that the IMU +28 VDC STANDBY discrete lamp on Event Module is 
illuminated (CG 1513). On DSKY verify TEMP light is extinguished. On the 
G&N Indicator Control Panel verify PGNS light is extinguished. 

Record the value of the following signals displayed on the CRT. 

Signal Requirement 

a. CG 1331 28V 3200 CPS 28.6+0.6 VRMS 

POWER SUPPLY FEEDBACK 

b. CG 1510 +28 VDC 28.8+3 VDC 

STANDBY POWER 

4 

The PIPA TEMP on the CRT shall be monitored at 15 min., 1 hr. and 2 hrs. ' 
from execution of 6.2.1.3.8.1 to insure that the PIPA Temperature Control 
Loop circuitry is operating to maintain a temperature of 130.5+1.5°F (CG2300). 

At the end of the 2-hour period, record the PIPA temperature (CG2300) on 
the CRT. On the event recorder verify that the IMU HEATER current dis¬ 
crete (CG2302) is ON and that the IMU BLOWER current discrete (CG2303) is 
OFF over the last two hour period (occasionally discretes may cycle). 

With the eyepiece in the Eyepiece Storage Unit, check the eyepiece surface 
temperature at the quick disconnect flange using an L&N #8693 Temperature 
Potentiometer, or a similar type thermocouple probe meter. Record both 
the ESU ambient and eyepiece surface temperatures. Verify that the eyepiece 
surface temperature is between 2 and 30 degrees F. above the ambient 
temperature. 
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6.2.2 


6.2.2.1 
6.2.2.1.1 

6.2.2.1.2 

6.2.2.1.3 

6.2.2.1.4 

6.2.2. 1* 5 

6.2.2.1.5.1 

6.2.2.1.5.2 
6 . 2 . 2 . 1.6 
6 . 2 . 2 . 1 . 6.1 

6.2.2.1.6.2 
6.2.2.1.6.3 
6.2.2.2 
6.2.2.2.1 
6.2.2.2.2 
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CMC Operational Test 

NOTE: Verify that IMU STANDBY power (including CMC operate power) is 
applied, IMU OPERATE Power is not applied. (G&N IMU HTR MN A 
and MN B breakers engaged, Computer MN A and MN B breakers 
engaged, IMU MN A and MN B breakers disengaged, G/N Power- 
IMU switch on LEB Lighting Control Panel in OFF Position). 

CMC Self-Check. 


On K-148, enter the following: 

VERB 36 ENTR Wait 10 seconds. 


Verify the appropriate K-START tape for CM Self-Check Test is mt the K-START » 
tape reader* The tape numbers and their associated Flight Ropes are found in 
Appendix II* 

Start tape reader. 

When tape reader stops, verify the following on the CRT DSKY display* 

R1 - YYYYY (The value YYYYY is Flight Rope dependent and is found in Appendix II) 
R2 * 4-10538 (tape number) 

R3 - -YYYZX (X is the tape revision number, YYY is the spacecraft number when 
assigned and Z is the revision to the rope revision number and has meaning 
for tapes in Section B of Appendix II). 

Load E-Memory Program. 

Start tape reader. 

When tape reader stops, verify Rl displays +00101. 

Initiate Self-Check 
Start tape reader. 

When R3 = 00002, start tape reader. 

When tape reader stops, wait 30 seconds. 

DSKY Check. 


Start tape reader. 


All the electroluminescent elements (PROG, VERB, NOUN, and Row 1, 
Row 2, Row 3) shall display the decimal number nine (9). Including the 
9's, the following shall be displayed for approximately 5 seconds. 


a. 9's 

b. 8's 

c. 7*s 
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6 . 2 . 2 . 6 
6.2.2.6.1 

6 . 2 . 2 . 6.2 
6.2.2. 6.3 


6.2.2. 6. 4 
6 . 2 . 2 . 6 . 5 

6.2.2. 7 
6.2.2. 7.1 
6.2.2. 7.1.1 
6.2.2.7.1.2 


6.2.2. 7.1.3 

6.2.2. 7.1.4 
6.2.2. 7.1.4.1 

6.2.2. 7.1.4.2 
6.2.2. 7.1.5 

6.2.2. 7.2 
6.2.2. 7.2.1 
6.2.2. 7.2.2 


L .„ 


Alarms and Interrupts Test 

Verify the appropriate K-START tape for Alarms and Interrupts Test 
Is on the K-START tape reader. The tape numbers and their associated 
Flight Ropes are found in Appendix II. 

Start the tape reader. 

When the Tape Reader stops, press KEY RELEASE and verify: 

R1 * YYYYY (The value YYYYY is Flight Rope dependent and is found 
in Appendix II.) 

R2 « +10545 (Tape Number) 

R3 * -YYYZX (X is the tape revision number, YYY is the spacecraft 
number when assigned, and Z is the revision to the rope revision 
number and has meaning for tapes in Section B of Appendix II). 

Start the tape reader. 

When the tape reader stops, verify: 

R1 * 00100 ! \ 

I • ' ' 

Parity Fail Test and Rupt Lock Test 
Parity Fail Test 

Start the tape reader. 

! 

When the tape reader stops, verify the following: 

a. On the DSKY, the RESTART lamp is lit. 

b. The PGNS Caution lamp is lit. 

On the DSKY press the RSET pushbutton. Verify the RESTART and PGNS 
Caution lamps are not lit. 

Start the tape reader. 

When the Tape Reader Stops, press KEY RELEASE and verify: 

R1 * 00101 

Start the Tape Reader. 

When the tape reader stops, verify: 

R1=00200 
Rupt Lock Test 
Start the tape reader. 

When the tape reader stops, verify the following: 

a. The RESTART lamp on the DSKY is lit. 

b. The PGNCS Caution lamp is lit. 


26 



6.2.2.7.2.3 


6.2.2. 7.2.4 


6.2.2. 7.2.6 


6 : 2 : 2 : 7 : 2:6 


6.2.2.7.2.7 


6.2.2.8 


6.2.2.8.1 


6.2.2.8.2 


6.2.2.8.3 


6.2.2.8.4 


6.2.2.8.5 


6.2.2.8.6 


6. 2. 2.8. 7 


6 . 2 . 2 . 8 . 8 


6.2.2.8.9 
6:2:2:8:10 


6.2.2.8.11 
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On the DSKY, press the RSET pushbutton. Verify the RESTART 
and PGNS Caution lamps are not lit. 

Start the tape reader. 

When the Tape Reader stops, press KEY RELEASE and verify: 

R1 - 00201 

Start the tape reader. 

When the tape reader stops, verify: 

R1 - 00300 
TC Trap Test 
Start the tape reader. 

When the tape reader stops, verify the foilowing: 

a. The RESTART lamp on the DSKY is lit. 

b. The PGNS Caution lamp is lit. 

On the DSKY, press the RSET pushbutton. Verify the RESTART and 
PGNS Caution lamps are not lit. 

Start the tape reader. 

When the Tape Reader stops, press KEY RELEASE and verify: 

R1 - 00301 

Start the tape reader. 

When the tape reader stops, verify the following: 

a. The RESTART lamp on the DSKY is lit. 

b. The PGNS Caution lamp is lit. 

On the DSKY, press the RSET pushbutton. Verify the RESTART and 
PGNS Caution lamps are not lit. 

Start the tape reader. 

When the Tape Reader stops, press KEY RELEASE and verify: 

Rl * 00302 

Start the tape reader. 
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6.2.2.8.12 When the tape reader stops, verify: 

Rl - 00400 

6.2.2.9 Night Watchman Test 

6.2.2.9.1 Start the tape reader. 

6.2.2.9.2 When the tape reader stops, verify the following: 

a. The RESTART lamp on the DSKY is lit. 
bu The PGNS Caution lamp as lit. 

6.2.2.9.3 On the DSKY, press the RSET pushbutton. Verify the RESTART 
and PGNS Caution lamps are not lit. 

6.2.2.9.4 Start the tape reader. 

6.2.2.9.6 When the Tape Reader stops, press KEY RELEASE and verify: 

Rl« 00401 
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6.2.5.2.2 Insure that interfacing system EPS and ECS are turned on and operating 

properly. 

CAUTION: The remaining procedure must be followed in sequence specified. 
Failure to adhere to this sequence may require recalibration 
of the inertial components. 

6.2.5.2. S Energize the GAN COMPUTER MN A and MN B breakers on the Right Hand 

Circuit Breaker panel (breakers pushed in). Press the STBY pushbutton 
on the DSKY for approximately 3 seconds. Verify +14 and +4 VDC AGC 
power supply outputs on CRT display. Voltages shall be +14*0.4V (CG 1020) 
and +4*0.2 (CG1030). On DSKY verify TEMP light is ON. 

6.2.5.2.4 Set the GIN POWER ACl and AC2 breakers on the Right Hand Circuit Breaker 
Panel to ON (breakers pushed in). Set the GAN POWER AC1-OFF-AC2 switch 
to ACl. 

6.2.5.2.4.1 Set the GAN DSKY and Display Panel brightness to the minimum acceptable 
level by manipulation of LIGHTS - NUMERICS control on both Left Hand 
Circuit breaker panel and LEB Lighting Control panel. 

6.2.5.2.5 Energize the GAN IMU HTR, MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Insure that the CMC +28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). Verify TEMP 
light on DSKY is extinguished. 

6.2.5.2.5.1 Set/Verify the following switches on the PSAAM. 

a. PSAAM PWR to ON 

b. INHIBIT VOLTAGE FAIL to OFF. 

6.2.5.2.6 Enter VERB 36 ENTER into K148. Press ERROR RESET pushbutton on K148. 

All computer alarms on the Main Display Console (MDC) and LEB AGC DSKY 
shall clear. Verify that DSKY Rl, R2, R3, VERB, NOUN and PROG indica¬ 
tions are blank. 

6.2.5.2.7 Verify the appropriate K-8TART tape forCM Self-Cheek. Test is on the K-8TART 
tape reader*; The tape numbers and their associated Flight Ropes are found in 
Appendix II* 

6.2.5.2.8 Start tape reader. 

' 6.2.5.2.9 When tape reader stops, verify the following on the CRT DSKY display: 

R1 wjYYYYY (The value YYYYY1 s Flight Rope dependent and 1 s found in Appendix II) 
R2 *++10538 (Tape number) 

R3 * -YYYZX (X ia the tape revision number, YYY is the spacecraft number 
when assigned, and Z is the revision to the rope revision number and has 
.meaning for tapes in Section B of Appendix H). 

6.2.5.2.10 Start tape reader. 


L 
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6 . 2.6 
6.2.6.1 

6.2.6.1.1 
6 . 2 . 6 . 1.2 


6.2. 6.2 
6 . 2 . 6 . 2.1 
6.2.6.2.2 
6.2. 6.3 
6.2. 6.3.1 
6.2. 6.3.2 
6.2.6.3.3 

6.2. 6.4 
6.2. 6.4.1 
6 . 2 . 6 . 4.2 


6.2.6. 5 


6 . 2 . 6 . 6 

NOTE: 


6 . 2 . 6 . 6.1 


6 . 2 . 6 . 6.2 


GfrN Operational Test 

Verify the appropriate K-START tape for CM G&N OPCHK Is on the K-START 
tape reader. The tape numbers and their associated Flight Ropes are found 
in Appendix n. 

Start tape reader. 

When tape reader stops, verify the following on the CRT DSKY display: 

a. R1 = YYYYY (The value YYYYY Is Flight Rope dependent and is found 
in Appendix II) 

b. R2 = +10531 (tape number) 

c. R3 » -YYYZX (X is the tape revision number, YYY is the spacecraft 

number when assigned, and Z is the revision to the rope revision 
number and has meaning for tapes in Section B of Appendix II). 

E-Memory Program Load and Sum Check. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00101. 

Local g Measurement. 

Start tape reader. 

In approximately 10 minutes, VERB 06 NOUN 98 shall flash. 

From the CRT DSKY display read and record Row 1 and Row 2 (local gravity 
whole and fractional, respectively). The value recorded shall be between 
975.0 and 985.9 cm/sec 2 . * 

Horizontal Earth Rate Measurement. 

Press PRO pushbutton on DSKY. 

In approximately 2 seconds VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display read and record R2 (horizontal component of earth rate acting on 
X, Y and Z IRIG's). The values recorded shall be between 77882 and 97882. 

Enter the following on K-148:# 

VERB 34 ENTR 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

IMU HEATER CURRENT Dufy Cycle determination. 

This test Is to be performed once in the VAB and at the PAD during the FRT, 
CDDT and CDT. 

Record PIPA TEMP (CG 2300) reading on the CRT, CAL MOD TEMP (CG 6020) 
reading on the CRT and the EVAPORATOR OUTLET temperature reading. 

Calculate the Dufy Cycle for the IMU HEATER CURRENT (CG 2302) by dividing 
the time ON for 10 cycles by the total (ON and OFF) time for 10 cycles as 
indicated on the event recorder. 
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6.2.9 

6.2.9.1 

6.2.9.1.1 

6.2.9.1.2 

f . '.0 

6.2. 9.2 

6.2.9.2.1 

6.2.9.2.2 

6.2.9.8 

6.2.9.3.1 

6.2.9.3.2 

6.2.9.3.3 

6.2.9.3.4 

6.2.9.4 

6.2.9.4.1 

6.2.9.4.2 

6.2.9.4.3 

6.2.9.4.4 
6.2.9.5 


Semi-Automatic Mode Test 

Verify the appropriate K-6TART tape tor CM Semi-Automatic Mode Test Is 
on the K-START tape reader. The tape numbers and their associated Flight 
Ropes are found in Appendix II. 

Start tape reader* 

When tape reader stops,verify the following on the CRT DSKY display: 

a. R1 * YYYYY (The value YYYYY is Flight Rope dependent and is found in Appendix II) 

b. R2 ■ 4-10530 (tape number) 

c. R3 • -YYYZX (X is the tape revision number, YYY is die spacecraft number 

when assigned, and Z is the revision to the rope revision number and 
, has meaning for tapes in Section B of Appendix II). 

E-Memory Program Load 

Start tape reader. 

When tape reader stops verify the following on CRT DSKY: 

Rl * 00101 

i 

Command Accuracy 0*. 

Start tape reader 

When tape stops verify that CRT DSKY Rl indicates 00201. Wait 15 seconds. 

Read and record CRT IMU Gimbal angles. The indications shall be 000*003 
degrees. 

Read and record CRT CDU angle indications. The indications shall be 
4000.00*001.50. 

4 

Command Accuracy 45*. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00301. Wait 
5 seconds. 

Read and record CRT IMU Gimbal angles. The indications shall be 045*003 
degrees. 


Read and record CRT CDU angle indications. Indications shall be 4045.00*001.50. 
CDU Repeating Accuracy 45*. 
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6.2.9.21.5 

6.2.9.21.6 

6.2.9.22 

6.2.9.22.1 

6.2.9.22.2 

6.2.9.22.3 

6.2.9.22.3.1 

6.2.9.22.3.2 

6.2.9.22.4 

6.2.9.22.4.1 

6.2.9.22.4.2 

6.2.9.23 

6.2.9.23.1 

6.2.9.23.2 

6.2.9.23.3 
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Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 

Optics CDU Command Rate Test. 

Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify OPTX BUS, 28V 800 a# 1% and 5% Power Supplies. 

Set the OPTICS COUPLING switch on the GAN Panel to DIRECT. Using the 
OPTICS CONTROL STICK and a convenient CONTROLLER SPEED switch 
setting, carefully slew the SXT Trunnion to within +5 degrees of zero as 
indicated by the TPAC (Telescope Trunnion Slaved to SXT). Set the OPTICS 

ZERO switch to ZERO. Wait 20 seconds. Set the OPTICS ZERO switch to OFF. 
Set the OPTICS MODE switch to CMC. 

Shaft Slew Rate Test. 

Start tape reader. 

In approximately 25 seconds VERB 23 NOUN 26 shall flash. Read and record 
CRT DSKY Row 1 and Row 2 displays. The recorded value shall be between 
00018.88000 and 00011.32000. 

Trunnion Slew Rate Test 

Start tape reader. 

In approximately 15 seconds VERB 23 NOUN 26 shall flash. Read and record 
CRT DSKY Row 1 and Row 2 displays. The recorded value shall be between 
00004.71000 and 00002.83000. 

Test Termination 

4 

Start tape reader. 

On the GNIC Panel, set the OPTICS MODE switch to MAN. Using the OPTICS 
CONTROL STICK and a convenient CONTROLLER SPEED switch setting, 
carefully slew the SXT Trunnion to within 5 degrees of zero, as indicated by 
the TPAC (Telescope Trunnion Slaved to SXT). 

Set the OPTICS ZERO switch to ZERO. Wait 20 seconds. Set the OPTICS 
MODE switch to CMC. 
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6.2.9.24 
NOTE: 

6.2.9.24.1 

6.2.9.24.1.1 

6.2.9.24.1.2 

6.2. 9.24.2 

6.2.9.24.2.1 

6.2.9.24.2.2 

6.2. 9.24.2. 3 
6.2.9.24.2.4 


6.2. 9.24.2.5 


Computer Manual Mode Optics Drive 

Perform the following procedure only if GNIC panel, P/N 2021290-51 is 
installed in the spacecraft. 

Place the OPTICS ZERO switch on the Indicator Control Panel to ZERO 
and the OPTICS MODE switch to CMC. 

Wait 20 seconds and then place the OPTICS ZERO switch on the Indicator 
Control Panel to OFF. 

Perform the following on the DSKY: 

VERB 41 NOUN 91 ENTR 
+00000 ENTR 

+00000 ENTR 

Place the OPTICS MODE switch on the Indicator Control Panel to MANUAL. 
Perform the following step within 1 minute. 

Perform the following on the DSKY: 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00002 ENTR 

Perform the following on the DSKY: 

VERB 16 NOUN 91 ENTR 


Record R1 and R2 when the values settle out. 
Set the OPTICS ZERO switch to ZERO. 


Perform the following on the DSKY after a 10-second delay: 

VERB 24 NOUN 01 ENTR 
00053 ENTR 

00360 ENTR 

00360 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00002 ENTR/ENTR 

00014 ENTR 

06000 ENTR 

Set the OPTICS ZERO switch on the Indicator Control Panel to OFF. 


6.2.9.24.2.6 


Press the Key Release pushbutton. Record R1 and R2 when they are 
settled out. 
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6:2.9.24.3 
6.2.9.24.4 

6.2.9.24.4.1 

6.2.9.24.4.2 


6.2.9.24.4.3 

6.2.9.24.4.4 

6.2.9.24.4.5 


6.2.9.24.5 

6.2.9.25 


Perform the following calculations for Shaft and Trunnion. Subtract the values 
of R1 and R2 from Step 6.2.9.24.2.2 from the respective values of R1 and R2 
of Step 6.2.9.24.2.6. 

Verify Rl - Rl * 10. 65 deg ± 1.00 deg. 

6 2 

and R2 - R2 = 2.66 deg ±0.26 deg 
o 2 

Set the SPEED switch to ,r MED" and the DIRECT/RESOLVED switch to DIRECT. 

Set the OPTICS Hand Controller full right. Record R1 and release the Hand 
Controller. 

Set the OPTICS Hand Controller full left. Record Ri and release the Hand 
Controller. 

Perform the following calculations for Shaft. Subtract the value of Rl from 
Step 6.2. 9.24.2. 6 (RI 26 ) from value of Rl recorded in Step 6.2.9.24.4 
< R1 40)» 

Verify Rl - Rl * 1. 63 deg ±0.49 deg. 

Subtract the value of Rl from Step 6.2.9.24.2. 6 (RI 26 ) from *he value of Rl 
recorded in Step 6.2.9.24.4.1 (Rl^). 

Verify Rl^ - Rl 26 * -1. 63 deg ± 0.49 deg. 

Set the OPTICS Hand Controller full up. Record R2 and release the Hand 
Controller. 

Set the OPTICS Hand Controller full down. Record R2 and release the Hand 
Controller* 

Perform the following calculations for Trunnion. Subtract the value of R2 

from Step 6.2.9.24.2.6 (R226) from the value of R2 recorded in Step 6.2.9.24.4.3 

<R 2 43>* 

Verify R2 - R2 * 0.40 deg ±0,12 deg. 

4u 450 

4 

Subtract the value of R2 from Step 6.2.9.24.2.6 (R2 1 from the value of R2 

recorded in Step 6.2.9.24.4.4 (R2 44 ). 

Verify R2 44 - R2 2g a -0.40 deg ±0.12 deg. 

Perform the following on the DSKY: 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00000 ENTR 

Set the G/N Power-Optics Switch on the LEB lighting control panel to OFF. 
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6.2.10 

6.2.10.1 


6.2.10.2 


6.2.10.3 

6.2.10.4 


6.2.10.4.1 


6.2.10.4.2 
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Zero Optics Test 


Set the GW POWER-OPTICS switch on the LEB to OPTICS. Verify Power 
Supplies. 

NOTE: Proceed with this test if 6.2.3 Operate Power on test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.5.2. Turn 
On Procedure before proceeding. 

INITIALIZATION 

Insure that the following switches on the GW Indicator Control Panel are 
set as follows: 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to til 

d. OPTICS MODE to MAN 

OPTICS ZERO MODE TEST 

Monitor the Optics CDU's by entering VERB 16 NOUN 91 ENTER into K-148. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the GW Indicator Control Panel to ZERO. Wait 15 seconds. 
Verify the Optics have zeroed properly by observing the following on Rl and 
R2 of the CRT. 

a. R1-+0.00* +0.02*, -0.03* (Shaft Angle) 

b. R2 » +0.000* +0.006*, -0.007* (Trunnion Los Angle) 

Enter the following: 

VERB 01 NOUN 10, J2NTER 
00033 , ENTER 

Verify Rl » XXX6X 

Set the OPTICS ZERO switch to OFF and the OPTICS MODE switch to CMC. 
Enter the following: 

ENTER 

00033 , enter 

Verify Rl ■ XXX5X 
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6.2.10.4.3 


6.2.10.5 


6.2.10.6 


6.2.10.7 


Set the OPTICS MODE switch to MAN. Press the KEY-EEL pushbutton. 
OPTICS BACKUP MODE TEST 

Insert the Inflight Tool (V36601405) into the Trunnion Tool input and engage 
drive mechanism (button out). Verify that the trunnion turns by viewing the 
movement through the SCT eyepiece while turning the tool until the TPAC 
reads +5*. Remove the tool from the Trunnion tool input. 

Insert the Inflight Tool (V36601405) into the Shaft Tool input and engage the 
drive mechanism (button out). Verify that the Shaft turns by viewing the 
movement through the SCT eyepiece while turning the tool so that the shaft 
moves through an angle from 0° to +3° to 0° as indicated on the shaft TPAC. 
Disengage the shaft drive mechanism (button in) and remove the tool. 

Insert the Inflight Tool (V36601405) into the Trunnion Tool input. Verify 
that the Trunnion turns by viewing the movement through the SCT eyepiece 
while turning the tool so that the trunnion moves from +5° to -5° and back 
to zero as indicated on the Trunnion TPAC. Disengage the trunnion drive 
mechanism (button in) and remove the tool. 
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6 . 2.11 


6.2.11.1 


6.2.11.2 


6.2.11.3 


6.2.11.4 


6.2.11.5 


6.2.11.6 


6.2.11.7 


6.2.11.8 


6.2.11.9 


Optics Coordinate Transformation Control Test. 

Set the G/N POWER-OPTICS switch on the LEB to OPTICS. Verify Power 
Supplies. . l .... -f.. 

NOTE} Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
System operation has been interrupted, perform 6.2.5.2, Turn 
On Procedure, before proceeding. 

INITIALIZATION 

Verify and/or set the following switches on the G&N Indicator Control Panel 
to the position indicated. 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 
C. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

Enter the following into K-148: 

VERB 16 NOUN 91 ENTR 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within -*-10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the GtN Panel to ZERO. Wait 15 seconds. Return the 
OPTICS ZERO switch to OFF. 

Set up the analog recorders to monitor the following measurements: 

a. CG 3170 SCT Trunnion Tachometer Output 

RESOLVED MODE PHASING AND IMAGE RATE TEST. 

Using the OPTICS CONTROL STICK, drive the Optics until R1« 4-225.00 and 
R2 = -t-10.000 on the CRT and the DSKY's. 

Set the OPTICS COUPLING switch on the GW Panel to RSLV and the OPTICS 
Speed switch to MED. 

Position the movable optics target such that it is centered on the SCT reticle 
pattern. 

Record time. Quickly displace the OPTICS CONTROL STICK 45±10 degrees 
in the upper right hand quadrant while sighting on the optics target through 
the SCT eyepiece. The target shall appear to move in the upper right field 
of view of the SCT at 45±10 deg. When target leaves the SCT upper right 
field of view press MARK pushbutton. The PROG alarm lamp shall light. 
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6.2.11.10 


6 . 2 . 11.11 


6.2.11.12 


6.2.11.13 


From the uplink file tape .the compressed data tape,or the PCM tape request 
a data reduction of the Shaft CDU register (address 36) and the TIME 2 and 
TIME 1 registers (addresses 24 and 25 respectively) and the PROG alarm 
discrete for the period during which the OPTICS CONTROL STICK was being 
displaced above. The Shaft CDU angle shall be 225.00±10.00 degrees at the 
time the PROG alarm occurred. The elapsed time from time of OPTICS 
CONTROL STICK displacement to the time the PROG alarm discrete is 
obtained shall be 19 to 32 seconds. 

Set the OPTICS COUPLING switch to DIRECT. Again using the OPTICS 
CONTROL STICK, drive the optics until Rl » +225.00 and R2 - +10.000. 

Set the OPTICS COUPLING switch to RSLV. 

While sighting on the optical target through the SCT eyepiece, displace the 
OPTICS CONTROL STICK fully to the right. Verify that the target image 
appears to move in a straight line horizontally to the right and release the 
OPTICS CONTROL STICK when the target image reaches the edge of die 
SCT field of view. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS COUPLING switch on the GOT Panel to DIRECT. Set the OPTICS 
ZERO switch to ZERO. 
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6.2.12 

6.2.12.1 


6.2.12.2 


6.2.12.3 

6.2.12.4 
6.2.12.4. 
6.2.12.4. 

6.2.12.4. 


6.2.12.4. 

6.2.12.4. 


Optics Functional Test 

Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8±3 VDC. Record 
the indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

e. CG 1212 OPTX 800 cps 5% -90 ph not flashing on CRT. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Insure that 
the Optics control switches on the GW Indicator Control Panel are set as 
follows: 

a. OPTICS ZERO to ZERO 

b. OPTICS MODE to MAN 
o. OPTICS SPEED to LO 

d. OPTIC8 COUPLING to DIRECT 

e. OPTICS TRUN to SLAVE to SXT 

Set OPTICS ZERO switch to OFF. 

Resolution checks 

1 SXT Resolution Check - MSO only 

1.1 Sight through the SXT eyepiece. Using the OPTICS CONTROL STICK adjust 
the SXT to obtain the best reflected field of view of the 5-inch autocollimator 
reticle engravings at the center of view. 

1.2 Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 

10, 7, 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which reso¬ 
lution between lines (ability to distinguish separate distinct lines within a 
set) can be made. Record the number associated with that set of lines. The 
SXT resolution shall be at least 10 arc seconds at the center of the field of 
view. 

2 SCT Resolution Check 

2.1 Sight through the SCT EYEPIECE. Using the OPTICS CONTROL STICK 

adjust the SCT to obtain the best view of the SCT RESOLUTION CHART held 
in the Optics line of sight. 
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6.2.12.4.2.2 

6.2.12.5 

6.2.12.5.1 

6.2.12.5.2 

6.2.12.5.3 

6.2.12.5.4 

6.2.12.5.5 

6.2.12.5.6 

6.2.12.5.7 

6.2.12.5.8 

6.2.12.5.9 

6.2.12.5.10 

6.2.12.5.11 
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Note the chart contains seta of lines. View each set of lines to determine 
the lowest numbered set in which the resolution between lines (ability to 
distinguish separate lines within a set) can be made. The SCT shall have 
a resolution of at least 3 arc minutes at the center of the field of view. 

Slave Telescope Mode Checks 

Verify/perform OPTICS POWER ON TEST per paragraph 6.2.3.2. 

Set/verify following switches on GIN INDICATOR CONTROL PANEL: 

a. OPTICS TEL TRUN - SLAVE to SXT 

b. OPTICS COUPLING - DIRECT 
C. OPTICS SPEED - HI 

Monitor OCDU's by entering VERB 16 NOUN 91, ENTER into K-148. 

Set OPTICS MODE to MAN. 

Using the Optics Hand Controller drive the optics until: 

Rl - +000.00±001.00 (SHAFT) 

R2 - +10.000*01.000 (TRUNNION) 

Verify on the CRT and Optics Panel: 

SHAFT TPAC ■ Rl *0.11 DEG 
TRUN TP AC * R2 *0.22 DEG 

Set the OPTICS TEL TRUN on the GIN INDICATOR CONTROL PANEL to 0*. 


Verify: 

SHAFT TPAC * Rl *0.11 DEG 
TRUN TPAC - 0.0° *0.22 DEG 

R2 approximately equal to value specified in step 6.2.12.5.5. 

Set the OPTICS TEL TRUN on the GIN INDICATOR CONTROL PANEL to 
OFFSET 25°. 

Verify on CRT and Optics Panel: 

SHAFT TPAC * Rl *0.11 DEG 
TRUN TPAC « 25° *1.00 DEG 

R2 approximately equal to value specified in step 6.2.12.5.5. 

On the GIN INDICATOR CONTROL PANEL set the OPTICS TEL TRUN to 
SLAVE to SXT. 


JSr* 

68 



APOLLO GW Specification 
ND1002379 G 


6.2.12.5.12 

6.2.12.5.13 

6.2.12.5.14 

6.2.12.5.15 

6.2.12.6 

6.2.12.6.1 

6.2.12.6.2 

6.2.12.6.2.1 

6.2.12.6.2.2 

6.2.12.6.2.3 

6.2.12.6.2.4 

6.2.12.6.2.5 


Verify on CRT and Optica Panel: 

SHAFT TPAC * Rl ±0.11 DEG 
TRUN TPAC * R2 *0.22 DEG 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within -*-10 degrees of 
zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). On the 
GW INDICATOR CONTROL PANEL set the OPTICS ZERO to ZERO. Wait 
15 sec. 

Verify on CRT and OPTICS PANEL. 

Rl - 000.00 +000.02, -000.03 
R2 - 00.000 +00.006, -00.007 

SHAFT TPAC - Rl *0.11 DEG 
TRUN TPAC = R2 *0.22 DEG 

If Optics testing will not be continued, set the GW POWER-OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

SXT Parallelism Tests 

Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographers hoed 
.. over the optics head. ... ^ 

SXT Auto Collimator Parallelism Test - MSO only. 

Using the OPTICS CONTROL STICK drive the SXT StLOS Trunnion to 
+15.00* ±2* as indicated in R2 of the DSKY. Maintain a Shaft CDU angle 
of 000.00+0.10 degrees. 

Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto¬ 
collimator horizontal filar. Record the autocollimator reading. 

Repeat 6.2.12.6.2.2 twice. Calculate and record the average of the three 
autocollimator readings. 

Using the OPTICS CONTROL 8TICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within 410 degrees of zero 
6s indicated by the TPAC (Telescope Trunnion stated to SXT), Ret the OPTICS 
ZERO switoh to ZERO. ^ . , ; ^ ^ c ^ _ 

...... .. ■*> - K .. c-.-X 'i'-.i .lotos, ■ . ......... », 

Again sight through the 5-inch autocollimator eyepiece and adjust the measure¬ 
ment knob to bring the SXT StLOS horizontal reticle and autocollimator hori¬ 
zontal filar images to coincide. Record the autocollimator reading. 
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6 . 2 . 12 . 6 . 2 . 

6.2.12.7 

6.2.12.7.1 

6.2.12.7.2 

6.2.12.7. S 

6.2.12.7.4 

6.2.12.7.5 

6.2.12.7.6 

6.2.12.7.7 

6.2.12.7.8 

6.2.12.7.9 


Repeat 6.2.12.6.2.5 twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.12.1 by more than 10 arc seconds. 

8XT, CMC Functional Check 

8et the OPTICS MODE switch to MAN. Using die OPTICS CONTROL STICK 
and a convenient CONTROLLER SPEED switch setting, carefully slew the ..y 
BXT Trunnion to within +10 degrees of zero as Indicated by die TPAC 
(Telescope Trunnion slaved to SXT). 

Set the OPTICS ZERO switchto ZERO. After 15 seconds, return the switch to OFF. 

Sight through the SXT. Using the Control Stick align the SXT St LOS with 
Optical Target No. 1. 

When aligned, • record the value of the Shaft and Trunnion CDU's from the 
CRT. • 

Sight through the SXT. Using the Control Stick align the SXT StLOS with 
Optical Target No. 2. 

When aligned, record the value of the Shaft and Trunnion CDU's from the CRT. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch on the G&N Indicator Control Panel to ZERO. After 
15 seconds set the OPTICS ZERO switch to OFF. Set the OPTICS MODE 
switch to CMC. 

Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for Shaft 
from 6.2.12.7.3 into the DSKY and press ENTER. Enter the value for 
Trunnion from 6.2.12.7.3 into the DSKY and press ENTER. 

Sight through the SXT. The StLOS should be approximately centered on the 
Optical Target No. 1. Record the value of Shaft and Trunnion CDU's from 
the CRT. The difference between these values and the corresponding values 
recorded in 6.2.12.7.3 shall be less than 0.06 degrees for the Shaft and 
0.02 degrees for the Trunnion. Record the difference. 

Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for 
Shaft from 6.2.12.7.5 into the DSKY and press the ENTER pushbutton. 

Enter the value for Trunnion from 6.2.12.7.5 into the DSKY and press the 
ENTER pushbutton. 


Of 
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6.2.12.7.10 Sight through the SXT, The St LOS should be approximately centered on the 
Optical Target No. 2. Record the value of Shaft and Trunnion CDU's from 
the CRT. The difference between these values and the corresponding values 
recorded In 6.2.12.7.5 shall be less than o. 06 degrees for the Shaft and 

v 0.02 degrees for the Trunnion. Record the difference. 

6.2.12.7.11 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of 
zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. 

6.2.12.7.12 If OPTICS testing will not continue, set the GW Power Optics switch on 
the LEB Lighting Panel to OFF. 


m 
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6.2.13 

Optics Slew Rate Test 

6.2.13.1 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 

Panel to OPTICS. Verify the following signals on the CRT. 


a. +28 VDC OPTICS OPERATE BUS (CG 1530) is +29.0±3.0 VDC. 

b. OPTX 28V 800 cpe 1% 0* ph not flashing on the CRT. 

c. OPTX 28V 800 cps 5% -90° ph not flashing on the CRT. 

6.2.13.1.1 

Verify and/or set the following switches on the GW Indicator Control Panel 
to the positions indicated: 


a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN. 

6.2.13.2 

Monitor the OCDU's by entering VERB 16 NOUN 91. ENTER into K148. 

Insure RECORD DSKY and RECORD DOWNLINK on R-145 are ON. 

6.2.13.3 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
•witch setting, carefully slew the SXT Trunnion to within +10 degrees of 
aero as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 

OPTICS ZERO switch on the GW Indicator Control Panel to ZERO. Wait 15 
seconds. Set the OPTICS ZERO switch on the GW Indicator Panel to OFF. 

Set the OPTICS MODE switch to MAN. 

TRUNNION SLEW RATE - HI SPEED 

6.2.13.4 

NOTE: Read and understand the entire step before proceeding. Do not hold 

. Control Stick at upper limit more than 10 seconds or exceed a trunnion 
angle of 85°. 

TRUNNION SLEW RATE - HI SPEED 

6.2.13.5 

Record time. Push and hold the Optics Control Stick to its upper limit. After 
approximately 7 seconds release the control stick. Record the SXT Trunnion 

Servo Error In-Phase output (CG 3118) and SXT Trun Tach (CG 3150) signals 
on the CRT while slewing the optics. The CG 3118 .shall be -0.25 to -2.00 VRMS. 

CG 3150 shall be 3.3±1.3 VRMS. 

Perform the following calculations: 

From the Uplink file tape, the compressed data tape,or the PCM tape request 
a data reduction of the trunnion CDU register (address 35) and the TIME 2 
and TIME 1 registers (addresses 24 and 25 respectively) for the 7 second 
period during which the rate test was being performed. 


Calculate the slew rate by dividing the ACDU angle by the elapsed time. 


The Trunnion slew rate shall be 10.0*2.0 deg/sec. 

i : ■ . 
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6.2.13.6 


6.2.13.7 


6.2.13.8 


6.2.13.9 


6.2.13.10 


SHAFT SLEW RATE - HI SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within -*-10 degrees of zero 
as indicated py the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO 
switch to OFF. 

NOTE: Read and understand the entire step before proceeding. Do not 
hold Control Stick at right limit for more than 10 seconds or 
exceed a shaft angle of 250*. 

Record time. Push and hold the Optics Control stick to its right limit. 

After approximately 7 seconds release the control stick. 

Record the SXT Shaft Servo Error In-Phase Output (CG 3117) and SXT Shaft 
Taeh (CG 3140) signals on the CRT while 81eWin& the optics. CG 3117 shall be 
-0.25 tO-R. 00 VRMS; CG 3140 shall bfc 3.341,3 VRM8. 

Perform the following calculations: 

From the uplink file tape, the compressed data tape or the PCM tape, request 
a data reduction of the Shaft CDU register (address 36) and the TIME 2 and 
TIME 1 registers (addresses 24 and 25 respectively) for the 7 second period 
during which the rate test was being performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 

The Shaft slew rate shall be 19.5±3.9 deg/sec. 

TRUNNION SLEW RATE - MED SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of 
zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO 
switch to OFF. Set the OPTICS SPEED switch to MED. 

NOTE: Read and understand the entire step before proceeding. Do not 
hold control stick at upper limit for more than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its upper limit. 

After approximately 12 seconds release the control stick. Record the SXT 
TRUN MTR Control Winding (CG 3155) signal while slewisg the optics. 

CG 3155 shall be+9.25 to+2.00 VRMS. . 
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6.2.13.11 


6.2.13.12 


6.2.13.13 


6.2.13.14 


6.2.13.15 


Perform the following calculations: 

From the uplink file tape,the compressed data tape,or the PCM tape request 
a data reduction of the Trunnion CDU registers (address 35) and the TIME 
2 and TIME 1 registers (addresses 24 and 25 respectively) for the 12 second 
period during which the rate test was being performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 

The trunnion slew rate shall be l. 0±0.2 deg/sec. 

SHAFT SLEW RATE - MED SPEED ' 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within <(-10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO 
switch to OFF. 

NOTE: Read and understand the entire step before proceeding. Do not 
hold control stick at right limit for more than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its right limit. 

After approximately 12 seconds release the control stick. Record the SXT 
Shaft MTR Control Winding (CG 3145) signal while slewing the optics. 

CG 3145 shall be+0.50 to+4.00 VRMS. t v*. 

Perform the following calculations: 

From the uplink file tapOjthe compressed data tape,or the PCM tape request 
a data reduction of the CDU register (address 36) and the TIME 2 and TIME 
1 registers (addresses 24 and 25 respectively) for the 12 second period during 
which the rate test was being performed. 

Calculate the rate fay dividing the ACDU angle by the elapsed time. 

The Shaft slew rate shall be 2.0*0.4 deg/sec. 

TRUNNION SLEW RATE - LO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to 
OFF. Set the OPTICS SPEED switch to LO. 
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6.2.13.16 


6.2.13.17 


6.2.13.18 


6.2.13.19 


6.2.13.20 


6.2.13.21 


NOTE: Read and understand the entire step before proceeding. Do not hold 
control stick at upper limit for more than 30 seconds. 

Record time. Push and hold the Optics Control Stick to its upper limit. 

After approximately 12 seconds release the control stick. 

Perform the following calculations: 

From the uplink file tape,the compressed data tape,or the PCM tape request 
a data reduction of the Trunnion CDU register (address 35) and the TIME 2 
and TIME 1 registers (addresses 24 and 25 respectively) for the 12 second 
period during which the rate test was being performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 

The Trunnion slew rate shall be 0.10±0.02 deg/sec. 

SHAFT SLEW RATE - LO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO 
switch to OFF. 

NOTE: Read and understand the entire step before proceeding. Do not 
hold control stick at right limit for more than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its right limit. 

After approximately 12 seconds release the control stick. 

Perform the following calculations: 

From the uplink file tape, the compressed data tape, or the PCM tape request 
data reduction of the CDU register (address 36) and the TIME 2 and TIME 1 
registers (addresses 24 and 25 respectively) for the 12 second period during 
which the rate test was being performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 

The Shaft slew rate shall be 0.20+0.04 deg/sec. 

OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT.) Set the 
OPTICS ZERO switch to ZERO. Walt 15 seconds. Set the OPTICS ZERO 
switch to OFF. Record time. Wait 60 seconds. 
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Perform the following calculations: 

From the uplink file tape,the compressed data tape,or die PCM tape request 
a data reduction of the Trunnion and Shaft CDU registers (addresses 35 and 
36 respectively) and the TIME 2 and TIME l registers (addresses 24 and 25 
respectively) for the 60 second period during which the drift rate test was 
being performed. 

Calculate the drift rate by dividing the ACDU angles by the elapsed time. 
The Trunnion drift rate shall be less than . 0167 deg/sec. 

The Shaft drift rate shall be less than . 0333 deg/sec. 

If OPTICS testing will not continue; set the G/N Power-Optics switch on the 
LEB Lighting Control Panel to OFF. 


6.2.13.23 
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6.2.14 

6.2.14.1 

6.2.14.2 

6.2.14.3 

6.2.14.4 

6.2.14.4.1 

6.2.14.4.2 

6.2.14.4.3 

6.2.14.4.4 

6.2.14.4.5 

6.2.14.4.6 


6.2.14.4.7 

6.2.14.4.8 


Stabilization Loop Step Response Test 

Proceed with this test if the Operate Power On Test of 6.2.3 has been per¬ 
formed and system operation has not been interrupted. If system operation 
has been interrupted, perform the Turn On Procedure of 6.2.5.2 before 
proceeding. 

Insure that the Carry-on Command Stimuli Unit, Model No. C14-200, is 
installed and connected. 

Enter VERB 36 into K148. Press the ENTER pushbutton, then the ERROR 
RESET pushbutton. 

Inner Gimbal Response Test. 

Enter code 2032000000 in C-START Module. Press the XEQ/ 

SEAL pushbutton to call up CG 2117 IGA SERVO ERROR. 

Enter the following into K148: 

VERB 41 NOUN 20 ENTER 
+00000 j ENTER 

+00000 j ENTER 

+00000 ENTER 

Wait 15 seconds. * 

Enter VERB 40 NOUN 20, ENTER into K148. Wait 15.seconds. 

Deleted. . 


Enter 1000 into R155. Verify and execute to enter a DC step into the IG 
stabilization loop. 

CAUTION: If the transient caused by the step input does not settle within 
15 seconds, remove the I MU OPERATE power by setting the G/N POWER 
IMU switch on the LEB Lighting Control Panel to OFF. 

Enter 0000 into R155; the top part of switch should be extinguished. 

Insure that no other function switches on R155 are illuminated. 

Start analog recorder. Press the XEQ/SEAL pushbutton to remove the step 
input to the IG Stabilization Loop. The bottom part of switch shall be 
extinguished. 

After the transient has settled, stop the analog recorder. Record the loop 
response time by measuring the time interval between removing the step 
(initial disturbance) and the settling of the error signal to a value equal to 
£5% of the original step amplitude. In addition, record the total number of 
overshoots. See Figure 2 for typical step input response. 
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Step Input 

_i_ 


i 


1 0.05 Step Input 

i 


Response Time 


TYPICAL STEP INPUT RESPONSE 
FIGURE 2 


6.2.14.4.8.1 The inner gimb&l stabilization loop response time shall be less than 0.1 
second. 

6.2.14.4.8.2 _ The maximum number of overshoots on the IGA Servo Error Signals shall 
be three. 

6.2.14.5 Middle Gimbal Response Test. 

6.2.14.5.1 Enter code 2028000000 into C-START MODULE. Press the 

XEQ/SEAL pushbutton to call up CG 2147 MGA SERVO ERROR. 


6.2.14.5.2 


6.2.14.5.3 


Enter the following into K148: 

VERB 41 NOUN 20 ENTER ^ 
+00000 ENTER 

+00000 j ENTER 

+00000 i ENTER 

Wait 15 seconds. 


6.2.14.5.4 Enter VERB 40 NOUN 20 ENTER into K148. Wait 15 seconds. 


6.2.14.5.5 Enter 0100 into R155. The top pert of switch shall be illuminated. 
Insure that no other function switches on R155 are illuminated, 

6.2.14.5.6 Press XEQ/SEAL pushbutton on R155 to enter a DC step into the MG 
Stabilisation Loop, 


CAUTION: If the transient caused by the step input does not settle within 
15 seconds, remove the IMU OPERATE power by setting the 
C/N POWER IMU switch on the LEB Lighting Control Panel 
to OFF. 


6.2.14.5.7 Enter 0000 into R155*. The top part of the switch shall be extinguished. 
Insure that no other function switches on R155 are illuminated. 

Start analog recorder. Press XEQ/SEAL pushbutton to remove the step inputs 
to the MG stabilization loop. 
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6.2.14.5.8 


6.2.14.5.8.1 


6.2.14.5.8.2 


6.2.14.6 


6.2.14.6.1 


6.2.14.6.2 


6.2.14.6.3 


6.2.14.6.4 


6.2.14.6.5 


6.2.14.6.6 


6.2.14.6.7 


6.2.14.6.8 


After the transients have settled, stop the analog recorder. Record the 
loop response time by measuring the time interval between removing the 
step (initial disturbance) and the settling of the error signal to a value 
equal to ±5% of the original step amplitude. In addition, record the total 
number of overshoots. 

The middle gimbal stabilisation loop response time shall be less than o. 1 
second. 

The maximum number of overshoots on the MGA Servo Error signals shall 
be three. 

Outer Gimbal Response Test. 

Enter code 2026000000 in C-START Module. Press XEQ/SEAL 
Pushbutton-to 0*11 up CG 2177 OGA SERVO ERROR. 

Enter the following into KJL48: 

VERB 41 NOUN 20 ENTER 
+00000 ENTER 

+00000 j ENTER 

+00000 i ENTER 

Walt 15 seconds. 

Enter VERB 40 NOUN 20, ENTER into K148. Wait 15 seconds. 

Enter 0010 Into R155. The top half of the switch shall be illuminated. 
Insure that no other function switches on R156. are illuminated* 

Press XEQ/SEAL pushbutton on R155 to enter a DC step late the , 

OG Stabilization Loops. 

NOTE: If the transient caused by the step input does not settle within 
15 seconds, remove the IMU OPERATE power by setting the 
G/N POWER IMU switch on the LEB Lighting Control Panel to OFF. 

Enter 0000 into R155. The top half of the switch shall he wtligiildiif 
Insure that no other ftmctlon switches on R156 are lUnmtnated. Start 
analog recorder. Press the XEQ/SEAL pushbutton to remove the step Input 
to the OG Stabilisation Loop* 

After the transients have settled out, stop the analog recorder. Record the 
loop response time by measuring the time interval between removli^ the 
step (initial disturbance) and the settling of the error signal to a value equal 
to ±5% of the original step amplitude. In addition, record the total number 
of overshoots. 
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1 The outer gimbal stabilization loop response time shall be less than 0.1 
second. 

2 The maximum number of overshoots on the OGA Servo Error Signals shall 
be five. 

Enter VERB 40 NOUN 20 into K148. Press the ENTER pushbutton. Wait 
15 seconds. 

Enter die following into K148: 

VERB 41 NOUN 20 ENTER 
+00000 ENTER 

+00000 ENTER 

+00000 ENTER 

Deleted. ’ + ?i. *V ¥ .n * 4o +> * f* ; ”?• 


6.2.14.7.2 
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6.2.15 

6.2.15.1 

6.2.15.2 
6.2.15.2.1 


6.2.15.2.2 

6.2.15.2.3 

6.2.15.3 

6.2.15.3.1 

6.2.15.3.2 

6.2.15.4 

6.2.15.4.1 

6.2.15.4.2 

6.2.15.4.3 

6.2.15.4.4 


6.2.15.4.5 


6.2.15.4.6 


IRIG Scale Factor Test 

Verify the appropriate K-START tape for IRIG Scale Factor Test is on the 
K-START tape reader. The tape numbers and their associated Flight Ropes 
are found in Appendix II. 

Start tape reader. 

When tape reader stops verify the following on the CRT DSKY display: 

a. R1 » YYYYY (The value YYYYY is Flight Rope dependent and is found in 

Appendix II) 

b. R2 a +00083 (tape number) 

c. R3 a -YYYZX (X is the tape revision number, YYY is the spacecraft 

number when assigned, and Z is the revision to the rope revision 
number and has meaning for tapes in Section B of Appendix II). 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

E-Memory Program Load. 

Start tape reader. 

When tape reiuler stops verify that CRT DSKY Row 1 indicates +00000. 

i 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 Indicates +00001. 

Start tape reader. k 

When tape reader stops, VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

R1 ■ XXX. XX Nave Base Azimuth 
R2 * XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 120 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position +00001). 
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6.2.15.5.1 


6.2.15.5.2 


6.2.15.5.3 


6.2.15.5.4 


6.2.15.5.5 


6.2.15.5.6 


6.2.15.6 


6.2.15.6.1 


6.2.15.6.2 


6.2.15.6.3 


6.2.15.6.4 
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Test Position Data Load (+Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates *K)0002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude ■ , 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB. 33 ENTR 

In approximately 120 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Y DUG scale factor error in parts per million. 
Position 460002.) 

Test Position Data Load (4Z Scale Factor). 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates 400003. 
Start tape reader. * 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl « XXX. XX Nav Base Azimuth 
R2 -XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 
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6.2.15.6.5 


6.2.15.6.6 


6.2.15.7 


6.2.15.7.1 


6.2.15.7.2 


6.2.15.7.3 


6.2.15.7.4 


6.2.15.7.5 


6.2.15.7.6 


6.2.15.8 


6.2.15.8.1 


6.2.15.8.2 


6.2.15.8.3 


6.2.15.8.4 


APOLLO G&? Specification 
ND1002379 G 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Z IR1G scale factor error in parts per million. 
Position 400003.) 

Test Position Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude „ 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth, j 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. i 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (-XIRIG scale factor error in parts per million. 
Position-00001.) 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTER into K-148 and enter 
correct azimuth. 88 
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6.2.15.8.4 
(continued) 

6.2.15.8.5 

6.2.15.8.6 

6.2.15.9 

6.2.15.9.1 

6.2.15.9.2 

6.2.15.9.3 

6.2.15.9.4 


6.2.15.9.5 

6.2.15.9.6 

6.2.15.10 

6.2.15.10.1 

6.2.15.10.2 


If R2 requires correction enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (-Y IRIG scale factor error in parts per million. 
Position -00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: , 

Rl * XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

" i . . 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR * 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (-Z IRIG scale factor error in parts per million. 
Position-00003.) 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates +00001. 
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6.2.15.10.3 


Start tape reader. 
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6.2.15.10.4 When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 « XX. XXX Site Latitude 


If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 


If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

6.2.15.10.5 On K-148 enter the following: 

VERB 33 ENTR 


6.2.15.10.6 In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 

CRT DSKY display Row 1. (+XIRIG scale factor error in parts per million. 
Position +00001.) 


6.2.15.11 Test Position Data Load (+Y Scale Factor) 

i . 

6.2.15.11.1 Start tape reader. * 


6.2.15.11.2 When tape reader stops verify that CRT DSKY Row 1 display indicates -K)0002. 

6.2.15.11.3 Start tape reader. 


6.2.15.11.4 


When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 


Rl - XXX. XX Nav Base Azimuth 
R2 » XX. XXX Site Latitude 


If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 


If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 


6.2.15.11.5 On K-148 enter the following: 

VERB 33 ENTR 

6.2.15.11.6 In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (+Y IRIG scale factor error in parts per million. 
Position -K)0002.) 


“*£8 
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6.2.15.12 

6.2.15.12.1 

6.2.15.12.2 

6.2.15.12.3 

6.2.15.12.4 


6.2.15.12.5 

6.2.15.12.6 

6.2.15.13 

6.2.15.13.1 

6.2.15.13.2 

6.2.15.13.3 

6.2.15.13.4 


APOLLO G&N Specification 
ND1002379 Q 

Test Position Data Load (+Z 8cale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl » XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (+Z DUG scale factor error in parts per million. 
Position +00003.) 

Test Position Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 
Start tape reader. * 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl ■ XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 


34 
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6.2. IS. 13.5 . 

6.2. IS. 13.6 

6.2. IS. 14 

6.2.15.14.1 

6.2.15.14.2 

6.2.15.14.3 

6.2.15.14.4 


6.2.15.14.6 

6.2.15.14.6 

6.2.15.15 

6.2.15.15.1 

6.2.15.15.2 

6.2.15.15.3 

6.2.15.15.4 


On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-XIRIG scale factor error in parts per million. 
Position -00001.) 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude v 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
oorrect azimuth. 

If R2 requires correction enter VERB 22 ENTR into K-148 and enter 
oorrect latitude. 

i . 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Y IRIG scale factor error in parts per million. 
Position -00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl ■ XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 



6.2.15. IS. 4 
(continued) 


6.2.15.15.5 


6.2.15.15.6 


6.2.15.16 


6.2.15.16.1 


6.2.15.16.2 


6.2.15.16.3 


6.2.15.16.4 


6.2.15.16.5 


6.2.15.16.6 


6.2.15.17 


6.2.15.17.1 


APOLLO G&N Specification 
ND1002379 G 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Z IRIG scale factor error in parts per million. 
Position-00003.) 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops 

Start tape reader. 

i 

When tape reader stops 
the CRT DSKY display: 

Rl « XXX. XX Nav Base Azimuth 

R2 * XX. XXX Site Latitude , r „ , 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position +00001.) 

Test Position Data Load (+Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00002. 


verify that CRT DSKY Row 1 display indicates +00001. 


VERB 06 NOUN 41 flashes. Verify the following on 
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6.2.15.17.3 

6.2.15.17.4 


6.2.15.17.5 

6.2.15.17.6 

6.2.15.18 

6.2.15.18.1 

6.2.15.18.2 

6.2.15.18.3 

6.2.15.18.4 


6.2.15.18.5 

6.2.15.18.6 


Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Hi * XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Y IRIG scale factor error in parts per million. 
Position +00002.) 

i • • • 

Test Position Data Load (+Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates 400003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 » XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Z IRIG scale factor error in parts per million. 
Position 460003.) 
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6.2.15.19 

6.2.15.19.1 

6.2.15.19.2 

6.2.15.19.3 

6.2.15.19.4 


6.2.15.19.5 

6.2.15.19.6 

6.2.15.20 

6.2.15.20.1 

6.2.15.20.2 

6.2.15.20.3 

6.2.15.20.4 


Test Position Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 
Start tape reader. 

When tape reader stops V£RB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 -XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-X IRIG scale factor error in parts per million. 
Position-00001.) 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the follow! ng 
on the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 « XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 


if, 
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6.2.15.20.5 


6.2.15.20.6 


6.2.15.21 


6.2.15.21.1 


6.2.15.21.2 


6.2.15.21.3 


6.2.15.21.4 


6.2.15.21.5 


6.2.15.21.6 


6.2.15.22 


6.2.15.22.1 


6.2.15.22.2 


6.2.15.22.3 


6.2.15.22.4 


On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Y IRIG scale factor error in parts per million. 
Position-00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 - XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude ^ 

i 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Z IRIG scale factor error in parts per million. 
Position -00003.) 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 


W 
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6.2.15.22.4 
(continued) 


6.2.15.22.5 


6.2.15.22.6 


6.2.15.23 


6.2.15.23.1 


6.2.15.23.2 


6.2.15.23.3 


6.2.15.23.4 


6.2.15.23.5 


6.2.15.23.6 


6.2.15.24 


6.2.15.24.1 


6.2.15.24.2 


6.2.15.24.3 
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If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+X IR1G scale factor error in parts per million. 
Position 400001.) 

Test Position Data Load (+Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates 400002. 
Start tape reader. 

i ' 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl ■ XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude . 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (4Y IRIG scale factor error in parts per million. 
Position 400002.) 

Test Position Data Load (4Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates 400003. 
Start tape reader. 
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6.2.15.24.4 


6.2.15.24.5 

6.2.15.24.6 

6.2.15.25 

6.2.15.25.1 

6.2.15.25.2 

6.2.15.25.3 

6.2.15.25.4 


6.2.15.25.5 

6.2.15.25.6 


When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl ■ XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude ; 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Z IRIG scale factor error in parts per million. 
Position 400003.) 

Test Position Data Load (-X Scale Factor) 

t _ 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 
Start tape reader. 

i 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-X DUG scale factor error in parts per million. 
Position-00001.) 
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6.2.15.26 

6.2.15.26.1 

6.2.15.26.2 

6.2.15.26.3 

6.2.15.26.4 


6.2.15.26.5 

6.2.15.26.6 

6.2.15.27 

6.2.15.27.1 

6.2.15.27.2 

6.2.15.27.3 

6.2.15.27.4 


APOLLO GIN Specification 
ND1002379 G 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl-XXX. XX Nav Base Azimuth 

R2 - XX. XXX Site Latitude ' v 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Y IR1G scale factor error in parts per million. 
Position-00002.) 

! : . 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl « XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 
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6.2.15.27.5 On K-148 enter the following: 

VERB 33 ENTR 

6.2.15.27.6 In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Z 1RIG scale factor error in parts per million. 
Position-00003.) 

6.2.15.28 Terminate this test by entering the following into K-148: 

VERB 36 ENTR Wait 10 seconds. 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

6.2.15.29 The four-run average Scale Factor Error for each of the six positions shall 
be 0 plus or minus 1750 ppm. 



6.2.16 


6.2.16.1 

6.2.16.2 

6.2.16.3 

6.2.16.4 
6.2.16.4.1 


6.2.16.4.2 

6.2.16.4.3 

6.2.16.5 

6.2.16.6 
6.2.16. 6.1 


6.2.16.7 
6.2.16. 7.1 
6.2.16. 7.1.1 
6.2.16. 7.1.2 


APOLLO GfcN Specification 
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IMU Performance Test. A reference data sheet Is provided at the end of 
this section to aid in data reduction. 

Insure that IMU Operate power and LGC Operate power has been supplied 
for a minimum of one hour and that the IMU is not in a Gimbal Lock condition. 

On CRT, monitor and record IRIG TEMP (CG 2301) and PIPA TEMP 
<CG 2300). 

Verify the appropriate K-START tape for IMU Performance Test is on the 
K-START tape reader. The tape numbers and their associated Flight Ropes 
are found in Appendix II. 

Start tape reader. 

When tape reader stops, verify the following on the CRT DSKY display: 

a. Rl - YYYYY (The value YYYYY la Flight Rope dependent and is found in 

Appendix II) 

b. R2 * +00081 (tape number) 

c. R3 ■ -YYYZX (X is the tape revision number, YYY is the spacecraft 

number when assigned, and Z is the revision to the rope revision 
number and has meaning for tapes in Section B of Appendix II). 

Start tape reader. 

When tape reader stops, wait 15 seconds. 

Start the tape reader. After 15 seconds, verify IMU is coarse aligned to 
zero degrees. 

E-Memory Program Load. 

Start the tape reader. When |ape reader stops, verify the following DSKY 
display: 

Row 1 
Row 3 

Test Position +00001. 

E-Memory Program and Test Position Matrix Sum Check 
Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00001. 
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6.2.16.7.2 

6.2.16.7.2.1 

6.2.16.7.3 

6.2.16.7.3.1 

6.2.16.7.3.2 


6.2.16.7.4 

6.2.16.7.4.1 

6.2.16.7.4.2 

6.2.16.7.4.3 

6.2.16.7.5 

6.2.16.7.5.1 

6.2.16.7.5.2 
6.2.16.8 
6.2.16.8.1 
6.2.16.8.1.1 

6.2.16.8.1.2 


Start tape reader. 

When tape reader stops wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify D6KY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test 

Start tape reader. 

When tape reader stops, verify D8KY blanks except for PROG 
indication of 07. The NO ATT lamp shall illuminate and then 
extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX.XX meru). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00002. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00002. 
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6.2.16.8.2 Start tape reader. 

6.2.16.8.2.1 When tape reader stops, wait 20 seconds. 

6.2.16.8.3 Test Initialization. 

6.2.16.8.3.1' Start tape reader. 

6.2.16.8.3.2 When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 

Major Mods' 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

R the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

6.2.16.8.4 Horizontal Drift Test. 

6.2.16.8.4.1 Start tape reader. v 

6.2.16.8.4.2 When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illumifmte and then extinguish. 

6.2.16.8.4.3 In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

6.2.16.8.6 PIPA Scale Factor Test. * 

6.2.16.8.5.1 Start tape reader. 

6.2.16.8.5.2 In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/sec/sec). 

6.2.16.8.6 Vertical Drift Test. 

6.2.16.8.6.1 Start tape reader. 

6.2.16.8.6.2 In approximately 67 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru/g). 

n 
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8.2.16.8.7 

6.2.16.8.7.1 

6.2.16.8.7.2 
6.2.16.9 

6.2.16.9.1 

6.2.16.9.1.1 

6.2.16.9.1.2 

6.2.16.9.2 

6.2.16.9.2.1 

6.2.16.9.3 

6.2.16.9.3.1 

6.2.16.9.3.2 


6.2.16.9.4 

6.2.16.9.4.1 

6.2.16.9.4.2 

6.2.16.9.4.3 


Teat Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

- Test Position +00003. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verily DSKY Bow 1 displays +00003. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader.* 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 ; XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

H the display is correct proceed to next step; if it is not, perform the 
following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth *0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indication 
of 07. The NO ATT lamp shall illuminate and then 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 
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6.2.16.9.5 

6.2.16.9.5.1 

6.2.16.9.5.2 
6.2.16.10 
6.2.16.10.1 
6.2.16.10.1.1 

6.2.16.10.1.2 
6.2.16.10.2 
6.2.16.10.2.1 
6.2.16.10.3 

6.2.16.10.3.1 

6.2.16.10.3.2 


6.2.16.10.4 

6.2.16.10.4.1 

6.2.16.10.4.2 

6.2.16.10.4.3 

6.2.16.10.5 
6.2.16.10.5.1 


Teat Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00004. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Bow 1 displays +00004. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. x 

Start taps reader . 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 

Major Mode 07 

Row 1 XXX; XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indication 
of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX.XX meru/g). 

PIPA Scale Factor Test. 

Start tape reader. 
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6.2.16.10.5.2 

6.2.16.10.6 

6.2.16.10.6.1 

6.2.16.10.6.2 

6.2.16.10.7 

6.2.16.10.7.1 

6.2.16.10.7.2 
6.2.16.11 
6.2.16.11.1 
6.2.16.11.1.1 

6.2.16.11.1.2 
6.2.16.11.2 
6.2.16.11.2.1 
6.2.16.11.3 

6.2.16.11.3.1 

6.2.16.11.3.2 
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Id approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/sec/sec). 

Vertical Drift Test. 

Start tape reader. 

In approximately 67 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX.XX meru/g). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00005. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00005. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 
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6.2.16.11.4 

6.2.16.11.4.1 

6.2.16.11.4.2 

6.2.16.11.4.3 

6.2.16.11.5 
6.2.16.11.6.1 

6.2.16.11.5.2 
6.2.16.12 
6.2.16.12.1 
6.2.16.12.1.1 

6.2.16.12.1.2 
6.2.16.12.2 
6.2.16.12.2.1 

6.2.16.12.3 

6.2.16.12.3.1 

6.2.16.12.3.2 


PIPA Scale Factor Teat 
Start tape reader. Record time. 

When tape reader stops, verify DSKY blanks except for PROG indi¬ 
cation of 07. The NO ATT, PROG ALARM and GIMBAL LOCK lamps 
shall be lit. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
time. Record DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX 
cm/sec/sec). GIMBAL LOCK lamp shall be out. 

Test Termination. 

Start taps reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00006. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00006. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays die following; 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 


m 
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6.2.16.12.4 

6.2.16.12.4.1 

6.2.16.12.4.2 

6.2.16.12.4.3 

6.2.16.12.5 
6.2.16.12.6.1 
6.2.16.12.5.2 
6.2.16.13 

6.2.16.13.1 

6.2.16.13.1.1 

6.2.16.13.1.2 

6.2.16.13.2 

6.2.16.13.2.1 

6.2.16.13.3 

6.2.16.13.3.1 

6.2.16.13.3.2 


PIPA Scale Factor Teat. 

Start tape reader. Record time. 

When tape reader stops, verify DSKY blanks except for PROO 
indication of 07. Hie NO ATT, PROG ALARM and GIMBAL LOCK 
lamps shall be lit. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. 

Record time. Record DSKY Row 1 and Row 2 display (XXXXX. and 
• XXXXX cm/sec/sec). GIMBAL LOCK lamp shall be out. 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00007. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops verify DSKY Row 1 displays +00007. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader.' 

When VERB 06 NOUN 41 flashes, verify DSKY displays foe following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If foe display is correct, proceed to next step; if it Is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX (Correct Site Latitude) 


1 (ft 
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6.2.16.13.4 
6.2.16. 13.4.1 

6.2.16.13.4.2 

6.2.16.13.4.3 

6.2.16.13.5 

6.2.16.13.5.1 

6.2.16.13.5.2 
6.2.16.14 

6.2.16.14.1 

6.2.16.14.1.1 

6.2.16.14.1.2 

6.2.16.14.2 

6.2.16.14.2.1 

6.2.16.14.3 

6.2.16.14.3.1 

6.2.16.14.3.2 


6.2.16.14.4 

6.2.16.14.4.1 


Horizontal Drift Teat. 

Start tape reader. 

When tape reader 8tope, verify D6KY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru/g). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00008. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00008. 

Start tape reader. 

When tape reader stops, wait 20 seoonds. 

Test Initialization# 

Start tape reader. * 

When VERB 06 NOUN 41 flashes, verify DSKY displays the followii*: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next steps if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth *0.6 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test 

Start tape reader. 
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6.2.16.14.4.2 

6.2.16.14.4.3 

6.2.16.14.5 

6.2.16.14.5.1 

6.2.16.14.5.2 
6.2.16.15. 

6.2.16.15.1 

6.2.16.15.1.1 

6.2.16.16.1.2 

6.2.16.15.2 

6.2.16.15.2.1 

6.2.16.15.3 

6.2.16.15.3.1 

6.2.16.15.3.2 


6.2.16.15.4 

6.2.16.15.4.1 

6.2.16.15.4.2 
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When tape reader stops, verify D8KY blanks except for PROG indi¬ 
cation of 07. The NO ATT lamp shall illuminate and then extinguish 

In approximately 14 minutes, VERB 06 NOUN 98 shall flaah. 

Record D6KY Row 2 display (XXX. XX meru). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00009. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00009. 

Start tape reader. 

When tape reader stops, wait 20 seconds.. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the 
following: 

Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica- 
catlon of 07. The NO ATT lamp shall illuminate and then extinguish. 



6.2.16.15.4.3 

6.2.16.15.5 

6.2.16.15.5.1 

6.2.16.15.5.2 
6.2.16.16 
6.2.16.16.1 
6.2.16.16.1.1 

6.2.16.16.1.2 
6.2.16.16.2 
6.2.16.16.2.1 

6.2.16.16.3 

6.2.16.16.3.1 

6.2.16.16.3.2 


6.2.16.16.4 

6.2.16.16.4.1 

6.2.16.16.4.2 
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In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
D6KY Row 2 display (XXX. XX meru). 

Test Termination 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00010. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify D6KY Row 1 displays +00010. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the followii*: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 


We 
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6.2* 16.16.4.3 

6.2.16.16.5 

6.2.16.16.5.1 

6.2.16.16.5.2 
6.2.16.17 

6.2.16.17.1 

6.2.16.17.1.1 

6.2.16.17.1.2 

6.2.16.17.2 

6.2.16.17.2.1 

6.2.16.17.3 

6.2.16.17.3.1 

6.2.16.17.3.2 


In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00011. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00011. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX (Correct Site Latitude) 
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6.2.16.17.4 

Horizontal Drift Test. 

6.2.16.17.4.1 

Start tape reader. 

6.2.16.17.4.2 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

6.2.16.17.4.3 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

6.2.16.17.6 

PIPA Scale Factor Test. 

6.2.16.17.5.1 

Start tape reader. 

6.2.16.17.5.2 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/seo/sec). 

6.2.16.17.6 

Test Termination. 

6.2.16.17.6.1 

Start tape reader. 

6.2.16.17.6.2 

When tape reader stops, wait 10 seconds before continuing. 

6.2.16.18 

Test Position +00012. 

6.2.16.18.1 

E-Memory Program and Test Position Matrix Sum Check 

6.2.16.18.1.1 

Start tape reader. 

6.2.16.18.1.2 

When tape reader stops, verify DSKY Row 1 displays +00012* 

6.2.16.18.2 

Start tape reader. 

6.2.16.18.2.1 

When tape reader stops, wait 20 seconds. 

6.2.16.18.3 

Test Initialization. 

6.2.16.18.3.1 

Start tape reader. 

6.2.16.18.3.2 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 


Major Mode 07 

Bowl XXX. XX (Nav Base Azimuth) 

Bow 2 XX. XXX (Site Latitude) 



6.2.16.18.3.2 

(continued) 

6.2.16.18.4 

6.2.16.18.4.1 

6.2.16.18.4.2 

6.2.16.18.4.3 

6.2.16.18.5 

6.2.16.18.5.1 

6.2.16.18.5.2 

6.2.16.18.6 
6.2.16.18.6.1 

6.2.16.18.6.2 
6.2.16.19 

6.2.16.19.1 

6.2.16.19.1.1 

6.2.16.19.1.2 

6.2.16.19.2 
6.2.16.19.2.1 
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If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nay Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX mem). 

PIPA Scale Factor Test. 

Start tape reader. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXX. and .XXXXX om/seo/seo). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00013. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00013. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 


6.2.16.19.3 


Test Initialization. 



6.2.16.19.3.1 

6.2.16.19.3.2 


6.2.16.19.4 

6.2.16.19.4.1 

6.2.16.19.4.2 

6.2.16.19.4.3 

6.2.16.19.5 
6.2.16.19. 5.1 
6.2.16.19.5.2 
6.2.16.20 
6.2.16.21 
6.2.16.22 
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Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct proceed to next step; If it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indication 
of 07. The NO ATT lamp shall illuminate and then extinguish. 

i 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

Test Termination. 

Start tape reader. ' . . 

When tape reader stops, wait 15 seconds before continuing. 

On CRT, record IRIG TEMP (CG 2301) and PIPA TEMP (CG 2300). 

Start Tape Reader. 

Calculations. 

NOTE: Use Post Vibration or System Test data points only. 
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6.2.16.22.1 V PIP A Data Correction Calculation. 

6.2.16.22.1.1 From the uplink file tape, the compressed data tape or the PCM tape, 
request a data reduction of the X and Z accelerometer AV counts 
(addresses 37 and 41, respectively) and the TIME 2 and TIME 1 registers 
(addresses 24 and 26, respectively) for the period during which the Y 
PIPA test was being performed in Positions 5 and 6 of the IMU Perform¬ 
ance Test. 

6.2.16.22.1.2 Perform the following calculations for Position 5. 

G »5 - (Gg/Cos Oyg) 

where: 

Gg « Measured acceleration term (line 4 
G'g * Corrected acceleration term 
Cos 6 y 5 ■ 1 - ( 6 ^ 5 / 2 ) for small angles ' 

•ys ■ >/® 2 x5 + « 2 *5 
and: * 

•*6 * < av x 6 - AV x Bias) ( 8 .F. x )/(AT) (local g) 

• x6 - (AV x5 - AV a Bias) (S.F.,)/(AT) (local g) 
and: 

AV X Bias - (X PIPA Bias) (AT)/S.F. X 

AV b Bias - (Z PIPA Bias) (AT)/ 8 .F. S 

8 . F. and Bias terms are obtained from Positions 1 through 4 of the 
IMU Performance Test. 
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6.2.16.22.1.3 Perform the following calculations for Position 6. 

G*e - (G 6 /Cos 0y 6 ) 
where: 

Gg ■ Measured acceleration term (line j)' 

G*g « Corrected acceleration term 
Cos 6yg ■ 1 - (9^yg/2) for small angles 

<*6 “ V » 2 x6 + *** 
and: 

•z6 " ( AV x« “ AV X B1 *»> (»• r-x) / (AT) (local g) 
a x6 * < AV s6 ~ AV a BiM > (8-F-«) / (AT) (local g) 
and: 

AV X Bias - (X PIPA Bias) (AT)/S.F. Z 

AV S Bias • (Z PIPA Bias) (AT)/S.F. s 

8. F. and Bias terms are obtained from Positions 1 through 4 of the 
IMU Performance Test. 

6.2.16.22.2 Obtain data from last DUG and/or PIPA Test and fill in Data Sheet 
* 1 - 1 * 

6.2.16.22.2 Obtain data from second last DUG and/or PIPA Test and fill in 
Data Sheet xj.g. 

6.2.16.22.4 Obtain data from third last DUG and/or PIPA Test and fill in 
Data Sheet xj.g. 



l * »"• 
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6.2.10.22.5 Perform the following calculations for each item appearing on 
Data Sheet xj. 

NOTE: See Paragraph 5.5 before continuing. 

D i-| *i-i-*i| 

Ds- I *i-.-*t- 2 f + | *i-a-*i-i | + | 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.2.16. 

7.4.3 

+N BDY - ADO AY 
Position +00001 

meru/g 

( >_*„ 

6.2.16. 

8.4.3 

+N BDZ - ADOAZ 
Position +00002 

meru/g 

( )_•„ 

6.2.16.. 

8.5.2 

-X PIPA Test 
Position +00002 

cm/sec 2 

< >o<L„* 

( ) 

6.2.16. 
8.6.2 

-N BDX + ADIAX 
Position +00002 

meru/g 

( )_•„ 

6.2.16. 
9.4.3 

+N BDX - ADO AX 
Position +00003 

.... u. 

meru/g 

< )_•„ 

6.2.16. 

10.4.3 

+N BDY + ADSRAY 
Position +00004 

meru/g 

( )_•„ 

6.2.16. 

10.5.2 

-Z PIPA Test 
Position +00004 

cm/sec 2 

( >oo_. 

( ) 

6.2.16. 

10.6.2 

+N BDZ + ADIAZ 
Position+00004 

meru/g 

( >_ 

6.2.16 

11.4.3 

+Y PIPA Test 
Position +00005 

cm/sec2 

( >00_. 

( > 
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DATA SHEET (continued) 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.2.16. 
12.4.3 

-Y PIPA Test 
Position +00006 

cm/sec 2 

( >oo_• 

( > 

6.2.16 

13.4.3 

-NBDX+ .707 
(ADS RAX - ADO AX) 
Position+00007 

meru/g 

( >_*„ 

6.2.16. 

14.4.3 

-.707 (NBDZ+NBDY) 
+0.5 (ADIAZ-ADIAY) 
♦0.5 (AD6RAY + 
ADSRAZ) Position 
+00008 

meru/g 

f 

( >_ 

6.2.16. 

15.4.3 

-NBDZ + .707 
(ADSRAZ-ADOAZ) 
Position +00009 

meru/g 

( >_ 

6.2.16 

16.4.3 

.707 (NBDY-NBDX) 
+0.5 (ADIAY-ADIAX) 
+0.5 (ADS RAX) + 

0.5 (ADOAY) 

Position +00010 

meru/g 

( >_•„ 

6.2.16 

17.4.3 

-NDBX - ADO AX 
Position +00011 

meru/g 

( >_•„ 

6.2.16. 

17.6.2 

+Z PIPA Test 
Position +00011 4 

cm/seo 2 

( >oo_• 

( > 

6.2.16. 

18.4.3 

+NBDY+ADOAY 
Position +00012 

meru/g 

( >_*„ 

6.2.16. 

18.5.2 

*X PIPA Test 
Position +00012 

cm/sec 2 

( >oo_• 

( > 

6.2.16. 

19.4.3 

+NBDZ+ADOAZ 
Position +00013 

meru/g 

( >_ 
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DATA SHEET 


CALCULATION 

PARAMETER 

UNITS 

line a + line a . . 

- 2 - “ ( )_ * _ 

NBDY - ADO AY + NBDY + ADOAY 

2 . 

Transfer result to line ao 

NBDY 

meru 

line a - line a ^ ^ 

NBDY + ADOAY - (NBDY - ADOAY) 

ADOAY 

i 

meru/g 

2 

line b + line s . . ' 

s -( )— 

NBDZ - ADOAZ + NBDZ + ADOAZ 
r 2 

Transfer result to line ap 

NBDZ 

meru 

line s - line b „ . 

a “ < >.- 

NBDZ + ADOAZ - (NBDZ - ADOAZ) 

ADOAZ 

meru/g 

2 

line e - line o _ 

2 " < >- 

NBDX - ADO AX - (-NBDX - ADO AX) 

NBDX 

meru 

2 

Transfer result to line aq 

line e line o . 4 

a *(-»)•( )___• _ 

NBDX - ADO AX - NBDX - ADO AX x (-11 

ADO AX 

meru/g 

2 


iia 




DATA SHEET (continued) 


CALCULATION 
line d ♦ line x ■ ( ) 
(-NBDX ♦ ADIAX) + NBDx” 
Transfer result to line an 

line f - line t * ( ) 
(+NBDY + AD6RAY) -“NBDY 
Transfer result to line ar 


line h - line v * ( )_' 

(+NBDZ+ A DIAZ) - NBDZ 
Transfer result to line &▼ 



(line m + line v ♦ line w) x 1.414 
QNBDZ ♦. 707( AD8RAZ-ADOAZ) 

♦ NBDZ .707 ADOAZ] x 1.414 
Transfer results to line as 

(line n - . 707 line t ♦ . 707 line x + 0.5 
line a - 0.5 line ac - 0.5 line u) x 2 
Q07(NBDY-NBDX) + 0.5(ADIAY-ADIAX) 
♦0.5 ADS RAX ♦0.5 ADOAY 

707 NBDY***. 707 NBDX+0.5 ADIAX 
-0.5AD6RAX-0.5ADOAX) z2 

Transfer results to line aw. 
line r - line c ■ ( ) 
line i - line j • ( ) 
line p - line g * ( ) 
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PARAMETER 

UNITS 

ADIAX 

meru/g 

ADSRAY 

meru/g 

ADIAZ 

meru/g 

AD6RAX 

meru/g 

ADSRAZ 

meru/g 

ADIAY 

meru/g 

PIPA X2G 

cm/sec2 

PIPA Y2G 

cm/sec 2 

PIPA Z2G 

cm/sec2 


s 


aa 


ab 


so 


ad 


af 

*« 

ah 
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DATA SHEET (continued) 


CALCULATION 

PARAMETER 

UNITS 

1958.48 — line af x 1 cm/sec pulse ■ 
Subtract 1.000000 from this value, 
multiply x 106 and transfer results to 
line ax. 

X PIPA8.F. 

cm/sec/ 

pulse 

1958.48 — line ag x lcm/sec/pulse ■ 
Subtract 1.000000 from this value, 
multiply x 10 6 and transfer results to 
line ay. 

Y PIPA S. F. 

cm/sec/ 

pulse 

1958.48 — line ah x 1 cm/sec/pulse ■ 
Subtract 1.000000 from this value, 
multiply x 10® and transfer to line as. 

Z PIPA S. F. 

cm/sec 

pulse 

1/2 (line r + line o)» ( )_•_ 

Transfer results to line ba. 

X PIPA Bias 

cm/sec 2 

1/2 (line i + line j) * ( )_•_ 

Transfer results to line bb.~ , 

Y PIPA Bias 

cm/sec 2 

1/2 (linep 4 line g) ■ ( ) __ •__ 

Transfer results to line be. ~ * 

Z PIPA Bias 

cm/sec 2 
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DATA SHEET (x { ) 


PARAMETER 

UNITS 

MIN 

VALUE 

RECORDED 

VALUE 

MAX 

VALUE 

REJ 

ACC 

NBDY 

mem 

-15 


+15 



NBDZ 

mem 

-15 


+15 



NBDX 

mem 

-15 


+15 



ADS RAY 

mem/g 

-40 


+40 



AD6RAZ 

meru/g 

-40 


+40 



ADSRAX 

mem/g 

-40 


+40 



ADIAX 

meru/g 

-100 


+100 



ADIAZ 

meru/g 

-100 


+100 



ADIAY 

meru/g 

-100 


+100 



XPIPA 

S. F.error 
from line ai 

PPM 

-1900 


+1900 



Y PIPA 

S. F. error 
from line ai 

PPM 

-1900 


+1900 



Z PIPA 

8. F. error 
from line ak 

PPM 

-1900 


+1900 



X PIPA Bias 
from line al 

cm/sec 2 

-3.1 


+3.1 



Y PIPA Bias 
from line am 

cm/sec 2 

-3.1 


+3.1 



Z PIPA Bias 
from line an 

cm/aec 2 

-3.1 


+3.1 


i 

1 
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DATA SHEET 


PARAMETER 

UNITS 

D i 

MAX 

I>2 

MAX 

°3 

MAX 

NBDY 

mern 


e.o 


9.0 


11.0 

NBDZ 

meru 


6.0 


9.0 


11.0 

NBDX 

meru 


6.0 


9.0 


11.0 

ADSRAY 

meru/g 


14.0 


21.0 


25.0 

ADSRAZ 

meru/g 


14.0 


21.0 


25.0 

ADSRAX 

meru/g 


14.0 


21.0 


25.0 

ADLAX 

meru/g 


17.0 


33.0 


40.0 

adiaz 

meru/g 


17.0 


33.0 


40.0 

ADLAY 

meru/g 


17.0 


33.0 


40.0 

X PIPA S. F. 
error 

PPM 


400 


500 


600 

Y PIPA S. F. 
error 

PPM 


400 


500 


600 

Z PIPA S. F. 
error 

PPM 


400 


500 


600 

X PIPA Bias 

cm/sec2 


0.50 


0.70 


0.90 

Y PIPA Bias 

cm/sec z 


0.50 


0.70 


0.90 

Z PIPA Bias 

cm/sec z 


0.50 


0.70 


0.90 
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DATASHEET (x^) 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

meni 


NBDZ 

merit 


NBDX 

meru 


AD6RAY 

meru/g 


AD6RAZ 

meru/g 


ADSRAX 

meru/g 


ADIAX 

meru/g 


ADIAZ 

meru/g 


ADIAY 

meru/g 


X PIPA S. F. error 

PPM 


Y PIPAS. F. error 

PPM 


Z PIPA 8. F. error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec 2 
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DATA SHEET (Xj-2) 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

mem 


NBDZ 

mem 


NBDX 

mem 


ADSRAY 

meru/g 


ADSRAZ 

meru/g 


ADS RAX 

mero/g 


ADIAX 

meru/g 


ADIAZ ! 

meru/g 


ADIAY 

meru/g 



X PIPA 8. F. error 


PPM 
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DATA SHEET (> 4 . 3 ) 


PARAMETER 

__ UNITS 

RECORDED VALUE 

NBDY 

mem 


NBDZ 

mem 


NBDX 

mem 


ADSRAY 

meru/g 


AD 6 RAZ 

mem/g 


ADS RAX 

meru/g 


ADIAX 

mem/g 


ADIAZ 

meru/g 


ADIAY 

meru/g 


XPIPAS. p. error 

PPM 


Y PIPAS.F. error 

PPM 


Z PIPA 8 . P. error 

PPM 


X PIPA Bias 

om/aeo? 


Y PIPA Bias 

om/aec 2 


Z PIPA Bias 

om/seo 2 




6.2.17 


6.2.18 


6.2.18.1 


6.2.18.2 


6.2.18.3 


6.2.18.4 
6.2.18.4.1 


6.2.18.4.2 


6.2.18.4.3 


6.2.18.4.4 


6.2.18.4.5 


6.2.18.4.6 


6.2.18.4.7 
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SXT-NB-IMU Fine Align Test (see Table m. Section 5) 

Gyro Compassing Test 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +28 vdc OPTICS OPERATE BUS (CG 1530) is 
+28.0±3.0 vdc. Verify that the OPTX 28V 800 cps 1% 0* (CG 1211) and 
OPTX 28V 800 cps 5% -90* (CG 1212) are not flashing in the CRT. 

Enter the following into the CMC: 

VERB 37 ENTER 01 ENTER 

When PROG display changes to 02. record time as Tq. 

Gyro Compassing Accuracy 

Wait 120 minutes from T fl . Record Inner, Middle and Outer Gimbal CDU 
readings every 5 minutes for the next 2 hours. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. 

Enter VERB 65. ENTER into DSKY. 

Observe the PROG display on the DSKY change to 03. 

When VERB 06 NOUN 41 flashes on the DSKY. insure Rl and R2 display Target 
1 azimuth and elevation. 


a. Rl * +XXX. XX (Target 1 azimuth) 

b. R2 =» +XX. XXX (Target 1 elevation) 
C. R3 - 00001 


Verify the data appearing in Rl and R2 and if correct, proceed. If not correct, 
perform the following sequence: 


a. VERB 24. ENTER 

b. +XXX. XX, ENTER (Target 1 azimuth) 

c. ±XX. XXX, ENTER (Target 1 elevation) 


After the correct readings for Rl and R2 are verified, enter VERB 33, 
ENTER into the DSKY. 


When VERB 06 NOUN 41 flashes on the DSKY, insure that Rl and R2 display 
Target 2 azimuth and elevation. 


a. Rl * XXX. XX (Target 2 azimuth) 

b. R2 = XX. XXX (Target 2 elevation) 

c. R3 = 00002. 


_1 
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6.2.18.4.8 Verify the data appearing in R1 and R2 and if correct, perform the following 
sequence: 

a. VERB 24, ENTER 

b. +XXX.XX, ENTER (Target 2 azimuth) 

c. 4XX.XXX, ENTER (Target 2 elevation) 

6.2.18.4.9 After the correct readings for R1 and R2 are verified, enter* VERB 33, 

ENTER into the DSKY. v 

6.2.18.4.10 Set the OPTICS ZERO switch to OFF. Enter VERB 33 ENTER into the DSKY. 

6.2.18.4.11 When the DSKY displays V51 flashing and R1 - 00001 set the OPTICS MODE switch 
on the G&N Indicator Control Panel to CMC. The CMC will align the SXT star LOS to the Target 
1 position. When the alignment is complete as observed by no further movement of the Telescope 
Panel Angle Counters (TPAC) set the OPTICS MODE switch to MANUAL. 

6.2.18.4.12 Using the OPTICS Hand Controller and a convenient CONTROLLER SPEED, align 

the SXT St LOS with Target 1 and press die MARK pushbutton. In approximately 30 seconds 
VERB 50 NOUN 25 shall flash with R1 - 00016. If satisfied that the MARK was good press die 
PRO pushbutton. If not satisfied with MARK, press the MARK REJECT pushbutton and repeat 
this step. I 


6.2.18.4.13 When the DSKY displays VERB 51 flashing and R1 - 00002 set the OPTICS MODE 
switch to CMC. The CMC will align the SXT to the Target 2 position. When alignment is 
complete as observed by no further movement of the TP AC, set the OPTICS MODE switch to 
MANUAL. 

6.2.18.4.14 Using the OPTICS Hand Controller and a convenient CONTROLLER SPEED, align 
the SXT St LOS with Target 2 and press the MARK pushbutton. In approximately 30 seconds 
VERB 50 NOUN 25 shall flash and R1 * 00016. If satisfied that the MARK was good press the 
PRO pushbutton. If not satisfied with the MARK press the MARK REJECT pushbutton and repeat 
this step. 


6.2.18.4.15 On the DSKY, observe the following data displayed: 

VERB 06 NOUN 93 

R1 * ±XX. XXX (X gyro elevation error, deg) 

R2 ■ ±XX. XXX (Y gyro elevation error, deg) 

_ R3 - ±XX. XXX (Z gyro azimuth error, deg) 

Record Rl, R2 and R3. The X and Y gyro elevation error shall be 0.00±0.55 degrees and 
die Z gyro azimuth error shall be 0.00±0.3 degrees. Enter VERB 34 ENTR into the DSKY. 
Observe PROG display on DSKY change to 02.. 

6.2.18.4.16 Immediately m peat steps 6.2.18.4.2 through 6.2.18.4.15 twice. 

6.2.18.4.17 Repeat steps 6.2.18.4.1 through 6.2.18.4.15 at 150, 180 and 210 minutes from T Q . 
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6.2.18.4.18 

Enter VERB 36 ENTR into the DSKY. 

6.2.18.4.19 

Enter the following into the DSKY: 

VERB 41 

NOUN 20 ENTR 

tooooo 

ENTR 

+00000 

ENTR 

+00000 

ENTR 


Set the G&N POWER OPTICS switch on the LEB lighting Control Panel to OFF. 

6.2.18.5 Gyro Compassing Stability 

6.2.18.5.1 Calculate the average of the first three X and T gyro elevation errors and die 
first three Z gyro azimuth errors. 

6.2.18.5.2 The last three X and T gyro elevation errors shall not deviate from the baseline 
X and Y gyro elevation errors determined above by more than ±0.15 degrees. 

6.2.18.5.3 The last three Z gyro azimuth errors shall not deviate from the baseline Z 
gyro azimuth error determined above by more than ±0.06 degrees. 



APOLLO G&N Specification 
ND1002379 REV G 


6.2.19 


6.2.19.1 


6.2.19.2 


6.2.19.3 


NOTE: 


6.2.19.4 


6.2.19.5 


6.2.19.5.1 


CAUTION: 


NOTE: 


6.2.19.6 


6.2.19.7 


6.2.19.8 


6.2.19.9 


6.2.19.9.1 


6.2.19.9.2 


CMC Voltage Margin Test 

Verify that the G&N I MU HTR MNA and MNB circuit breaders are 
engaged. Computer MNA and MNB breakers are engaged. IMU MNA 
and MNB circuit breakers are not engaged, and the G&N Power-IMU 
switch on the LEB Lighting Control Panel is in the OFF position. 

On the PSA Adapter Module (PSAAM), set the INHIBIT VOLTAGE FAIL 
switch to ON. 

Rotate the LEB LTS NUMERICS SEL to approximately center position. 
Decrease the lighting to an absolute discernible minimum. 

This condition should not be altered throughout the test. 

On K-148 enter the following: 

VERB 36 ENTR 

Into R-154 insert 0001. Verify and execute. 

Into R-153 insert 1100. Verify and execute. 

! 

During the performance of this test, the +4 VDC CMC Power Supply 
shall not be operated at less than 4-2.5 vdc or greater than 4-5.2 vdc 
fCG 1030). The 4-14 VDC CMC Power Supply shall not be operated 
at less than 4*8.5 vdc or greater than 4*17.0 vdc (CG 1020). 

\ 

The flashing indication of the CMC Power Supplies on the CRT may 
be disregarded for this test. 

Fall Voltage Detector Test 

On K-148 enter the following sequence: 

VERB 21 NOUN 27 ENTR 
00010 ENTR 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to OFF. 

Into C-156 insert 4000001244. Execute and verify. 

Into R-154 insert 0101. Execute and verify. 

Into C-156 insert 4XX. X001244. (The value XX. X shall be slowly 
increased until a CMC Voltage Fail occurs.) Execute and verify. 
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6.2.19.10 

6.2.19.10.1 

6.2.19.10.2 

6.2.19.11 

6.2.19.12 

6.2.19.12.1 

6.2.19.13 

6.2.19.14 

6:2:19: is 

6.2.19.16 

6.2.19.17 

6.2.19.17.1 

6.2.19.17.2 

6.2.19.18 

6.2.19.18.1 

6.2.19.18.2 

6.2.19.19 

6.2.19.20 
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On the DSKY, verify the RESTART lamp la lit. 

On the G&N panel verify the CMC Warning light la on and the 
MASTER ALARM light ia on. 

Preaa the MASTER ALARM puahbutton to reset. 

On the PSAAM place the INHIBIT VOLTAGE FAIL awitch to 
the ON position. 

On the CRT, verify the +14 VDC CMC aupply (CG 1020) ia between 
15.6 and 16.4 vdc. Record. 

Record the final C-START netting. 

Into R-154 insert 0001. Execute and verify. 

On K-148 enter the following: 

VERB 36 ENTR 

preaa RSET (Reset) 

i * * 

On K-148 enter the following: 

VERB 21 NOUN 27 ENTR 
00010 ' *ENTR 

On the PSAAM place the INHIBIT VOLTAGE FAIL awitch to OFF. 

Into C-156 Insert -000001244. Execute and verify. 

Into R-154 insert 0101. Execute and verify. 

Into C-156 insert -XX.X001244. (The value XX.X shall be Increased, 
negatively, until a CMC Voltage Fail occurs.) Execute and verify. 

On the DSKY, verify the RESTART lamp ia lit. 

On the G&N panel verify the CMC Warning light ia on.and the 
MASTER ALARM light is on. 

Press the MASTER ALARM pushbutton to reset. ' i 

On the PSAAM place the INHIBIT VOLTAGE FAIL awitch to ON. 

On the CRT, verify the +14 VDC CMC aupply (CG 1020) la between 12.1 and 
12.8 vdc. Record. 
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6.2.19.20.1 

6.2.19.21 

6.2.19.22 


6.2.19.23 


6.2.19.24 


6.2.19.25 

6.2.19.26 

6.2.19.26.1 

6.2.19.26.2 


6.2.19.27 


6.2.19.27.1 

6.2.19.27.2 


6.2.19.28 


6.2.19.29 


6.2.19.30 

6.2.19.31 

6.2.19.32 
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i 

Record the final C-START setting. 

Into R-154 insert 0001. Execute and verify. 

On K-148 enter the following: 

VERB 36 ENTR 

press RSJ$T (Reset) 

Into C-156 insert ♦000001244. Execute and verify. 

On K-148 enter the following: 

VERB 21 NOUN 27 ENTR 
00010 ENTR 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to OFF. 

Into C-156 insert 4000001234. Execute and verify. 

Into R-154 insert 0011. Execute and verify. 

Into C-156 insert ♦XX. X001234. {The value XX. X shall be slowly 
increased until a CMC Voltage Fail occurs.) Execute and verify. 

On the DSKY, verify the RESTART lamp is lit. 

On the GftN panel verify the CMC Warning light is lit and the 
MASTER ALARM light is on. 

Press the MASTER ALARM pushbutton to reset. 

A 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to the 
ON position. 

On the CRT verify the 44 VDC CMC Supply (CG 1030) is between 
4.2 and 4.7 vdc. Record. 

Record the final C-START setting. 

Into R-154 insert 0001. Execute and verify. 

On K-148 enter the following: 

VERB 36 ENTR 

press RSET (Reset) 
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6.2.19.33 


6.2.19.34 


6.2.19.35 


6.2.19.35.1 


6.2.19.35.2 


6.2. 19.36 


6.2.19.36.1 


6.2.19.36.2 


6.2.19.37 


6.2.19.38 


6.2.19.39 


6.2.19.40 


6.2.19.41 


6.2.19.42 


6.2.19.43 


6.2.19.44 


6.2.19.44.1 
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On K-148 enter the following: 

VERB 21 NOUN 27 ENTR 
00010 ENTR 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to OFF. 

Into C-156 insert -000001234. Execute and verify. 

Into R-154 insert 0011. Execute and verify. 

Into C-156 insert -XX.X001234. (The value XX. X shall be increased, 
negatively, until a CMC Voltage Fail occurs.) Execute and verify. 

On the DSKY, verify the RESTART lamp is lit. 

On the G&N panel verify the CMC Warning light is on and the 
MASTER ALARM light is on. 

Press the MASTER ALARM pushbutton to reset. 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to ON. 

On the CRT verify the +4 VDC CMC supply (CG 1030) is between 
3.8 and 3.4 vdc. Record. 

Record the final C-START setting. 

Into R-154 insert 0001. Execute and verify. 

On K-148 enter the following: _ > 

VERB 36 ENTR 

press RSET (Reset) 

Into C-156 insert +000001234. Execute and verify. 

Voltage Margin Test 

Verify the appropriate K-START tape for CSM Self-Check Test is 
on the K-START tape reader. The tape numbers and their associated 
Flight Ropes are found in Appendix H. 

Start the tape reader. 
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6.2.19.45 


6.2.19.45.1 

6.2.19.46 

6.2.19.47 

6.2.19.47.1 

6.2.19.48 

6.2.19.49 

6.2.19.50 

6.2.19.50.1 

6.2.19.51 

6.2.19.51.1 

6.2.19.52 

6.2.19.53 

6.2.19.53.1 

6.2.19.54 

6.2.19.55 
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When the tape reader stops, verify: 

Rl - +YYYYY fThe value of YYYYY is Flight Rope dependent and 
is found in Appendix II.) 

R2 * 4*10538 (Tape Number) 

R3 ■ -YYYZX (X is the tape revision number, YYY is the spacecraft 
number when assigned, and Z is the revision to the rope revision 
number and has.meaning for tapes in Section B of Appendix II). 
Start the tape reader. 

When the tape reader stops, verify: 

Rl - 00101 
Initiate Self-Check. 

Start the tape reader. 

When the tape reader stops, record the time. Wait until R2 
increments twice. 

Into R-154 insert 0111. Execute and verify. 

Into C-156 insert 4000001244. Execute and verify. 

Repeatedly insert into C-156 +XX. X001244. (The value XX. X shall 
be slowly increased until the 4-14 VDC CMC supply has a value of 4»16.4 
(H). 1 , -0.0) vdc.) Execute and verify. 

* / 

Into C-156 insert 4000001234. Execute and verify. 

Repeatedly insert into C-156, 4-XX. X001234. (The value XX. X shall 
be slowly increased until the 44 VDC CMC supply has a value of 44 .5 
(H). 1, -0.0) vdc.) Execute and verify. 

Wait until the R2 display increments twice. 

Into C-156 insert -000001244. Execute and verify. 

Repeatedly insert into C-156, -XX. X001244. (The value XX. X shall 
be slowly increased, negatively, until the 4-14 VDC CMC supply has 
a value of 12.1 (H). 1, -0.0) vdc. ) Execute and verify. 

Wait until the R2 display increments twice. 

Into C-156 Insert -000001234. Execute and verify. 
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6.2.19.55.1 

6.2.19.56 
6.2.19. 57 

6.2.19.57.1 

6.2.19.58 

6.2.19.59 

6.2.19.60 

6.2.19.61 

6.2.19.62 

6.2.19.63 

6.2.19.64 
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Repeatedly insert into C-156, -XX. X001234. (The value XX. X 
shall be slowly increased, negatively, until +4 VDC CMC supply 
has a value of 3.4 (H>. 1, -0.0) vde.) Execute and verify. 

Wait until the R2 display increments twice. 

Into C-156 Insert +000001244. Execute and verify. 

Repeatedly Insert into C-156, +XX. X001244. (The value XX. X 
shall be slowly increased until the +14 VDC CMC supply has a 
value of +16.4 (H). 1, -0.0) vdc.) Execute and verily. 

Wait until the R2 display Increments twice. 

Into C-156} insert +000001244. Execute and verify. 

Into C-156, insert +000001234. Execute and verify. 

On K-148 enter the following: 

VERB 36 ENTR 

i 

Into R-154, Insert 0000. Execute and verify. 

Into R-153, Insert 0000. Execute and verify. 

f 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to OFF 
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PSAAM and/or 

G&N Test SCA Uncertainty 

Signal 

Link 

Nomenclature 

Requirement % of Full Scale 

CG 1020 

1 

+14 VDC CMC SUPPLY 

+14.0*0.4 VDC 

0% 

CG 1021 

1 

♦14V CMC SUPPLY NOISE RMS 

0.2 VRMS MAX 

0% 

CG 1030 

1 

+4 VDC CMC SUPPLY 

+4.00*0.2 VDC 

0% 

CG 1031 

1 

♦4V CMC SUPPLY NOISE RMS 

0.2 VRMS MAX 

0% 

CG 1040 

2 

♦120 VDC PIPA SUPPLY 

-♦120*6.0 VDC 

1% 

CG 1042 

1 

♦120 VDC PIPA SUP NOISE RMS 

1.5 VRMS MAX 

0% 

CG 1051 

1 

♦20 VDC PIPA SUPPLY 

♦20.0*1.2 VDC 

0% 

CG 1052 

1 

-20 VDC PIPA SUPPLY 

-20*2 VDC 

0% 

CG 1053 

1 

♦20 VDC PIPA SUP NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1070 

1 

♦4 VDC CDU SUPPLY 

♦4.0*0.2 VDC 

0% 

CG 1071 

1 

♦4 VDC CDU SUP NOISE RMS 

0.1 VRMS MAX 

0% 

CG 1100 

1 

-28 VDC SUPPLY 

-27.5*6.0 VDC 

0% 

CG 1110 

2 

2.5 VDC TM BIAS 

+2.50*0.06 VDC 

0% 

CG 1201 

2 

IMU 28V .8KC 1%0* RMS 

28.00*0.56VRMS 

1% 

CG 1202 

1 

IMU 28V .8KC 5% - 90* RMS ' 

28.0*1.4 VRMS 

0.33% 

CG 1203 

1 

IMU 28V .8KC 5% 0* RMS 

28.0*2.1 VRMS 

0.33% 

CG 1207 

1 

PH DIFF IMU 5% 0* , -90* 

-90*10* 

2.3% 

CG 1211 

1 

OPTX 28V . 8KC 1% 0* RMS 

28.00*0.56 VRMS 

0.33% 

CG 1212 

1 

OPTX 28V . 8KC 5% - 90* RMS 

28.00*1.48 VRMS 

0.33% 

CG 1220 

1 

PH DIFF OPTX 1% IMU 1% 

0**10* 

2.3% 

CG 1331 

2 

3.2 KC 28V SUPPLY 

28.6*0.56 VRMS 

1% 

CG 1336 

1 

PH DIFF 3.2 KC 28V/CMC SYNC 

0* *10* 

2.3% 

CG 1500 

1 

♦28 VDC IMU OPERATE BUS 

28.8*3 VDC 

0% 

CG 1501 

1 

♦28V IMU OPERATE BUS NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1510 

1 

♦28 VDC IMU STANDBY BUS 

28.8*3 VDC - 

0% 

CG 1511 

1 

♦28V IMU STANDBY BUS NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1520 

1 

♦28 VDC CMC OPERATE BUS 

28.8*3 VDC 

0% 

CG 1521 

1 

♦28V CMC OPERATE BUS NOISE RMS 

2.0 VRMS MAX 

0% 

CG 1530 

1 

♦28 VDC OPTX OPERATE BUS 

28.8*3 VDC 

0% 

CG 1531 

1 

♦28V OPTX OPERATE BUS NOISE RMS 

2.0 VRMS MAX 

0% 

CG 2001 

2 

X PIPA SG O/P 

5 VRMS max 

3% 

CG 2021 

2 

Y PIPA SG O/P 

8 VRMS max 

0.3%' 

CG 2041 

2 

Z PIPA SG O/P 

5 VRMS max 

3% 

CG 2108 

1 

IG SERVO ERROR QUAD 

0.0*1.2 VRMS 

3.6% 

CG 2112 

2 

IG IX RESOLVER O/P SIN 

18.38*1.84 VRMS 6 45* 

2.5% 

CG 2113 

2 

IG IX RESOLVER O/P COS 

18.38*1.84 VRMS @45* 

2.5% 

CG 2117 

2 

IG SERVO ERROR IN PHASE 

0.0*60 mv RMS @ null 

1.4% 

CG 2120 

1 

IG TORQUE MOTOR CURRENT 

0.125 amp max during 
Fine Alignment Torquing 

0% 


PSAAM OUTPUT Is the souroe of Link 1 signals. SC A OUTPUT is the source of Link 2 signals. 
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Signal Link 

Nomenclature 

PSAAM and/or 

G&N Test SC A Uncertainty 

Requirements % of Full Scale 

CG 2138 

1 

MG SERVO ERROR QUAD 

0.0±1.2 VRMS 

3.6% 

CG 2142 

2 

MG IX RESOLVER O/P SIN 

18.3841.84 VRMS 

2.5% 

CG 2143 

2 

MG IX RESOLVER O/P COS 

6 45* 

18.3841.84 VRMS 

2.5% 

CG 2147 

2 

MG SERVO ERROR IN PHASE 

§45* 

0.0460 mv rms 6 null 

1.4% 

CG 2150 

1 

MG TORQUE MOTOR CURRENT 

0.125 amp max during 

0% 

CG 2168 

1 

OG SERVO ERROR QUAD 

Fine Align Torquing 
0.041.2 VRMS 

3.6% 

CG 2172 

2 

OG IX RESOLVER O/P SIN 

18.3841.84 VRMS 

2.5% 

CG 2173 

2 

OG IX RESOLVER O/P COS 

6 45* 

18.3841.84 VRMS 

2.6% 

CG 2177 

2 

OG SERVO ERROR IN PHASE 

6 45* 

0.0460 my RMS 6 null 

1.4% 

CG 2180 

1 

OG TORQUE MOTOR CURRENT 

0.125 amp max during 

0% 

CG 2219 

1 

PITCH ATT ERROR-CDU DAC O/P 

Fine Align Torquing 
5.0640.5 VRMS 6 17* 

0.67% 

CG 2220 

1 

IG CDU FINE ERROR 

0.040.07 VRMS 6 null 

0.29% 

CG 2221 

1 

IG CDU COARSE ERROR 

0.040.68 VRMS at null 

0.29% 

CG 2249 

1 

YAW ATT ERROR-CDU DAC O/P 

5.0640.5 VRMS at 17* 

0.67% 

CG 2250 

1 

MG CDU FINE ERROR 

0.040.07 VRMS at null 

0.29% 

CG 2251 

1 

MG CDU COARSE ERROR 

0.040.68 VRMS at null 

0.29% 

CG 2279 

1 

ROLL ATT ERROR-CDU DAC O/P 

5.0640.5 VRMS at 17* 

0.67% 

CG 2280 

1 

OG CDU FINE ERROR 

0.040.07 VRMS at null 

0.29% 

CG 2281 

1 

OG CDU COARSE ERROR 

0.040.68 VRMS 

0.29% 

CG 2300 

2 

PIPA TEMPERATURE 

130.541.5* F Operate Mode 

2% 

CG 3011 

1 

TRUNNION CDU FINE ERROR 

0.040.07 VRMS at null 

0.29% 

CG 3021 

1 

SHAFT CDU FINE ERROR 

0.040.07 VRMS at null 

0.29% 

CG 3117 

1 

SXT SHAFT SERVO ERROR IN PH 

-0.25 to -2.00 VRMS at 

1.1% 

CG 3118 

1 

SXT TRUNNION SERVO ERROR IN PH 

Hi Rate 

-0.25 to-2.00 VRMS at 

1.1% 

CG 3140 

1 

SXT SHAFT TACH O/P 

Hi Rate 

3.341.3 VRMS at Hi Rate 

1.1% 

CG 3145 

1 

SXT SHAFT MTR CONTROL WINDING 

+0.5 to 4.00 VRMS at Med 

1.1% 

CG 3150 

1 

SXT TRUNNION TACH O/P 

Rate 

3.341.3 VRMS at Hi Rate 

1.1% 

CG 3155 

1 

SXT TRUNNION MTR CONTROL 

+0.25 to +2.00 VRMS at 

1.1% 



WINDING 

Med Rate 
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Siena 1 

£ink 

APPENDIX I (Continued) 

Nomenclature 

G&N Test 
Reauirement 

PSAAM and/or 
SCA Uncertainty 
% of Full Scale 

CG 3160 

1 

SCT SHAFT TACK O/P 

3.3± 1.3 VRMS at 

1.1% 

CG 3170 

1 

8CT TRUNNION TACH O/P 

Hi Rate 

0.85± 0.35 VRMS at 

Ll% 

CG 3721 

2 

SHAFT CDU DAC O/P 

Hi Rate 

10.12± 1.00 VRMS 

1% 

CG 3722 

2 

TRUNNION CDU DAC O/P 

at 17* 

10.12± 1.00 VRMS 

1% 

CG 4300 

1 

CMC TEMP 

at 17° 

87.5±42. 5*F 

0.23% 

CG 6020 

1 

PIPA CAL MODULE TEMP 

72.5±27.5°F 

0.23% 

CG 6021 

1 

IMU 800 cps 5% TEMP (PSA) 

90 30°F 

0% 

See Page 

5 
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K-START TAPE INFORMATION 


Rl-YYYYY 


NAME ! 

~ NUMBER* 

PROGRAM 

R1 DISPLAY 

CM Self-Check Test ’ 

F09C104-K10538-XX 

COLOSSUS REV 249 

09249 

CM G/N OPCHK i 

F09C104 7 K10531-XX 



09249 

CM Semi-Automatic Mode Test / 

* F09C104-K10530-XX 



09249 

IRIG Scale Factor Test 1 

F09C104-K00083-XX 



09249 

IMU Performance Test 1 

F09C104-K00081-XX 

% 

f 

09249 

Alarms and Interrupts Test 

F09C107-K10545-XX 

1 


09249 

CM Seif-Check Test 

F11C106-K10538-XX 

COLOSSUS II 

11045 

CM Self-Check Test 

F11C107-K10538-XX 

COLOSSUS IIA 

11055 

CM G/N OPCHK 

FllC 107-K10531-XX 

(COMANCHE REV 55) 

' : 11055 

CM Semi-Automatic Mode Test 

F11C107-K10530-XX 



11055 

IRIG Scale Factor Test 

F11C107-K00083-XX 



11055 

IMU Performance Test 

F11C107-K00081-XX 



11055 

Alarms and Interrupts Test 

F11C107-K10545-XX 


f. 

11055 

CM Self-Check Test 

F11C108-K10538-XX 

colossus nc 

11067 

CM G/N OPCHK — 

F11C108-K10531-XX. 

(COMANCHE REV 67) 

11067 

CM Semi-Automatic Mode Test 

F11C108-K10530-XX 



11067 

IRIG Scale Factor Test 

F11C108-K00083-XX 



11067 

IMU Performance Test 

F11C108-K00081-XX 



11067 

Alarms and Interrupts Test 

F11C108-K10545-XX 


f ■ 

11067 


’•NOTE: Where XX equals the tape revision number. 
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APPENDIX II - SECTION B 
NEW TAPE NUMBER FORMAT 


NAME 

NUMBER 

PROGRAM 

R1 

R3 

CM Self-Check Test 

FI 1C0720-K10538-X 

Colossus IID 

11072 

-YYY0X 

CM G/N OPCHK 

F11C0720-K10531-X 

(Comanche 

11072 

-YYY0X 

CM Semi-Automatic Mode Test 

F11C0720-K10530-X 

Rev 72) 

11072 

-YYY0X 

IRIG Scale Factor Test 

F11C0720-K00083-X 


11072 

-YYY0X 

IMU Performance Test 

F11C0720-K00081-X 


11072 

-YYY0X 

Alarms and Interrupts Test 

F11C0720-K10545-X 


11072* 

-YYYOX 

Alms & Int Test/Rstrt Mon 

F11C0720-K10550-X 


11072 

-YYY0X 


NOTE: X Is the tape revision number. YYY Is the spacecraft number which Is assigned 
to MIT Mission E-Memory Load Tapes only. The second digit from the rieht in 
the R3 display is the revision to the rope revision for which this tape is valid. 
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SCOPE: 

Change 1: 
5.11.6 


5.11.6.1 
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ADDENDUM I 


The following changes are required to make ND1002379 applicable as G&N 
system technical support documentation for systems containing the Restart 
Monitor package as defined on drawing P/N 2898989. 

Add the following paragraphs after Paragraph 5.11.5: 

If a CMC RESTART or CMC WARNING occurs, the following entries should 
be made on the DSKY or K-148: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Record DSKY Row 1 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

j * 

The contents of Row 1 should be interpreted as follows: 

Alarm Source 

4 ' # v 

♦♦ * Parity Fail (F Memory) 

♦♦ * Parity Fail (E Memory 
♦♦ TC Trap 
♦♦Rupt Lock 
♦* Nightwatchman 
♦♦♦Voltage Fail 
Counter Fail 
Scaler Fail * 

Scaler Double Frequency Alarm 

♦ NOTE: Parity Fall will either be U 

♦♦ NOTE: lliere Is a possibility that a Counter Fail Alarm will also occur, 
depending on when the alarm occurs, in which case Bit 7 will also 
be set. 

♦♦* NOTE: Other alarms will probably occur before the Voltage Fail Alarm 
occurs, in which case the contents of Channel 77 will contain the 
octal sum of all the alarms, but it will contain the Voltage Fail code. 


Channel 77 
Code (Octal) 

001 

003 

004 

- 010 
020 
040 
100 
200 
400 

E or F Memory, but not in combination. 
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Change 2: 

6.2.1.3.8.1. 

Change 3: 

6 . 2 . 2 . 6 
6 . 2 . 2 . 6.1 

6.2.2.6.2 
6.2.2.6.3 


i 

i . . •.• 

6 . 2 . 2 . 6.4 

6.2.2.6.5 

6.2.2.7 
6.2.2. 7.1 
6.2.2. 7.1.1 
6 . 2 . 2 . 7 . 1.2 
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Add the following paragraph after Paragraph 6.2.1.3.8.1: 

If a RESTART occurs in the step above, enter the following on K-148: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Replace Paragraphs 6.2.2.6 through 6.2.2.9.5 with the following: 

Alarms and Interrupts Test with Restart Monitor 

Verify the appropriate K-START Tape for CM ALMS & INT TEST/RSTRT 
MON is on the K-START Tape Reader. The tape numbers and their associated 
Flight Ropes are found in Appendix II. 

Start the Tape Reader* 

When tiie Tape Reader stops, press KEY RELEASE and verify: 

R1 = +YYYYY (The value YYYYY is Flight Rope dependent and is found in 
Appendix II) • 

R2 * +10550 

R3 ■ -YYYZX (X is the tape revision number and Z is the revision number to 
the rope revision. Tapes listed in Section B of Appendix II will indicate 
the value of Z.) ' 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 « 00100 

Parity Fall Test and Rupt Lock Test 
Parity Fail Test 
Start the Tape Reader; 

When the Tape Reader stops, verify the following: 

(a) On the DSKY, the RESTART lamp is Ut. 

(b) The PGNCS Caution lamp is lit. 

(c) R1 « 00001 or 00101. 
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6.2.2. 7.1.3 


6.2.2. 7.1.4 
6.2.2.7.1.4.1 

6.2. 2.7.1.4.2 
6.2.2.7.1.5 


6.2.2. 7.2 


6.2.2.7.2.1 


6 . 2 . 2 . 7 . 2.2 


6.2.2.7.2.3 

6.2.2. 7.2.4 
6.2.2. 7.2.5 

6.2.2. 7.2. 6 
6.2.2. 7.2. 7 

6.2.2.8 
6.2.2.8.1 
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On the DSKY, press the RSET pushbutton. Verify RESTART and PGNCS 
Caution lamps are not lit. 

Start the Tape Reader. 

When the Tape Reader stops, press KEY RELEASE and verify: 

R1 * 00101 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

HI * 00200 

Rupt Lock Test 

Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) On the DSKY, the RESTART lamp is lit. 

(b) The PGNCS Caution lamp is lit. 

(c) R1 * 00010 or 00110. 

On the DSKY, press the RSET pushbutton. Verify the RESTART and PGNCS 
Caution laipps are not lit. 

Start the Tape Reader. v 

When the Tape Reader stops, press KEY RELEASE and verify: 

R1 * 00201. 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 * 00300. 

TC Trap Test 
Start the Tape Reader. 
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6.2.2.8.2 


6.2.2. 8.3 

6 . 2 . 2 . 8.4 

6.2.2. 8.5 


6 . 2 . 2 . 8.6 

6.2.2. 8.7 


6.2.2.8.8 

6.2.2.8.9 

6.2.2.8.10 

6.2.2.8.11 
6.2.2. 8.12 


6.2.2. 9 
6.2.2.9.1 
6.2.2. 9.2 


When the Tape Reader stops, verify the following: 

(a) On the DSKY, the RESTART lamp is lit. 

(b) The PGNCS Caution lamp is lit. 

(c) R1 = 00004 or 00104. 

On the DSKY, press the RSET pushbutton. Verify the RESTART and 
PGNCS Caution lamps are not lit. 

Start the Tape Reader. 

When the Tape Reader stops, press KEY RELEASE and verify: 

R1 * 00301 

Start the Tape Reader. 

When the Tape Reader stops, verify the following; 

(a) On the DSKY, the RESTART lamp is lit. 

(b) The PGNCS Caution lamp is lit. 

(c) R1 » 00004 or 00104. 

On the DSKY, press the RSET pushbutton. Verify the RESTART and PGNCS 
Caution lamps are not lit. * 

Start the Tape Reader. 

When the Tape Reader stops, press KEY RELEASE and verify: 

R1 ■ 00302 

Start the Tape Reader. * 

When the Tape Reader stops, verify: 

R1 - 00400 
Nightwatchman Test 
Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) The RESTART lamp on the DSKY is lit. 

(b) The PGNCS Caution lamp is lit. 

(c) R1 » 00020 or 00120. 


\ 
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6.2.2.9.3 


6.2.2.9.4 
6.2.2. 9. 5 


Change 4: 


Change 5: 


6.2.19.11 


Change 6: 


Change 7: 


6. 2.19.19 


On the DSKY, press the RSET pushbutton. Verify the RESTART and PGNCS 
Caution lamps are not lit. 


Start the Tape Reader. 


When the Tape Reader stops, press KEY RELEASE and verify: 

R1 « 00401 

Add the following to Paragraph 6.2.19.10: 

On K-148, enter the following sequence: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify the DSKY Row 1 display has Bit 6 ON. Other combinations of bits 
are permissible, but Bit 6 must be present. 

Revise Paragraph 6.2.19.11 as follows: 

I 

On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to ON. On the 
DSKY, enter the following: 

VERB 21 NOUN 10 ENTR * 

00077 - ENTR 

00000 j ENTR 

Add the following to Paragraph 6.2.19.18: 

On K-148, enter the following: 

VERB 01 NOUN 10 ENTR 4 

00077 ENTR 

Verify the DSKY Row 1 display has Bit 6 ON. Other combinations of bits 
are permissible, but Bit 6 must be present. 

Revise Paragraph 6.2.19.19 as follows: 

On the PSAAM, place the INHIBIT VOLTAGE FAIL 
switch to ON. On the DSKY, enter the following; 

VERB 21 NOUN 10 ENTR 

00077 ENTR 

00000 ENTR 




Change 8: 


Change 9: 
6.2.19.28 


Change 10: 


Change 11: 
6.2.19.37 
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Add the following to Paragraph 6.2.19.27: 

On K-148, enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify the DSKY Row 1 display has Bit 6 ON. Other combinations of bits 
are permissible but Bit 6 must be present. 

Revise Paragraph 6.2.19.28 as follows: 

On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to ON. On the 
DSKY, enter the following: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Add the following to Paragraph 6.2.19.36: 

On K-148, bnter the following: v ' 

• • 

* VERB 01 NOUN 10 ENTR 

v 00Q77 ENTR 

! . * 

Verify the DSKY Row 1 djsplay has Bit 6 ON. Other combinations of bits 
are permissible, but Bit 6 must be present. 

Revise Paragraph 6.2.19.37 as follows: 

On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to ON. On the 
DSKY, enter the following: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ' ENTR 
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5.9.1.2 

5.10 
5>10.1 

5.11 

5.11.1 

5.11.2 

5.11.3 

5.11.4 

5.11.5 
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A record of the amount of time each of the four prime power busses are 
"on" shall be kept and forwarded to the next receiving agency. 

Interface 


The Apollo G&N System shall interface with accepted ECS and EPS distri¬ 
bution systems for power and environment control purposes and with the SCS or 
or SCS substitute system for signal interface in accordance with the applicable 
ICD's. 

General System Operating Characteristics . 

The program does not always automatically display computer error codes 
when a PROG alarm occurs. If error code is desired enter the following on 
K-148 and then observe the D6KY display. 

VERB 05 NOUN 09 ENTR 

R1 - FAILREG \ 

R2 - FAILREG +1 \ 

R3 - FAILREG +2 

The DSKY "NO ATT" lamp illuminates any time the system is in the Coarse 
Align Mode, IMU Cage, or during turn on. 

Tracker Fail lamp may light after optics power turn on. Press the RSET 
pushbutton to extinguish. 

The CMC warning light may come on for approximately 20 seconds when +28 
VDC CMC Operate Power is applied; if the MASTER ALARM light illuminates, 
push to reset. 

When coming out of AGC STBY, if the Standby lamp does not extinguish when 
the PRO pushbutton is pressed, repeatedly press the PRO pushbutton until 
the Standby lamp does extinguish. Record the number of times it was 
necessary to press the PRO pushbutton.. No more than three depressions of 
the PRO pushbutton shall be required to turn the STBY lamp off. 
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6.0 DETAIL REQUIREMENTS 

6.1 ' Initial Test Conditions 

6.1.1 The following precautions shall be observed to preclude loss of continuity in 
inertial component performance history of the I MU. Deviation may necessitate 
recalibration of the inertial components. 

6.1.1.1 The IMU shall be supplied with heater power on a continuous basis. When 
S/C Ground Power Supply, Model No. C14-418 is not providing heater power, 
then the heater power shall be supplied through the Portable Temperature 
Controller (PTC) Model No. S23-011. The temperature of the IRIG's shall 
be maintained between 120° and 150°F. The temperature of the PIPA's shall 
be maintained between 115° and 145 # F.' 

6.1.1.2 The Standby Mode is identified by the circuit breakers IMU HTR MN A, IMU 
HTR MN B, COMPUTER MN A and MN B in the ON position and the GIN 
Power-IMU switch on LEB Lighting Control Panel in the OFF position. The 
Operate Mode is identified by the circuit breaker IMU HTR MN A, MN B, 
COMPUTER MN A and MN B in the ON position and the GIN Power-IMU 
switch on the LEB Lighting Control Panel in the ON position. The GAN 
System shall be operating in the Standby Mode with CMC power ON for a mini¬ 
mum of two hours prior to advancing to the IMU Operate Mode. In the event 

, Standby or CMC power is interrupted, an equivalent time period, but not less 
than 15 minutes, shall be allowed when power is restored before advancing 
to the Operate Mode, except that when the interval of interruption exceeds 
two hours, a two-hour warmup period shall be mandatory (exceptions to the 
2-hour warmup are noted in 6.2.5.2). 

6.1.1.3 The Inertial Measurement Unit shall not be without heater power for more 

than 15 minutes. * 

6.1.1.4 During the turn on of the GIN power, COMPUTER MN A and MN B and IMU 
HTR MN A and IMU HTR MN B circuit breakers must be turned on before 
the IMU MN A and IMU MN B circuit breakers on the Right Hand Circuit 
Breaker Panel of the CM. During the turn off of the GIN power the IMU MN 
A and IMU MN B circuit breakers must be turned off before the IMU HTR 
MN A and IMU HTR MN B circuit breakers on the Right Hand Circuit Breaker 
Panel of the CM. In no case shall COMPUTER MN A and MN B circuit 
breakers be turned off before IMU MN A and MN B circuit breakers or G/N 
POWER-IMU switch. 

6.1.1.5 A warmup period of 1 hour with OPERATE power applied shall be required 
* prior to performing any test in which gyro and accelerometer parameters 

are measured, and 15 minutes warmup prior to any test in which precision 
amplitude and frequency power supply checks are made. 
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6.1.1.6 The following Command Module switches shall be in the position shown unless 

specifically directed otherwise in a procedural function. 

a. UP TLM switches on the LEB G&N Control Panel and MDC Panel 2 
shall be set to ACCEPT. 

b. LAUNCH VEHICLE - GUIDANCE switch on MDC Panel 2 shall be set 
to IU. 

c. The SC CONT switch on MDC Panel 1 shall be set to CMC. 

d. The CMC MODE switch on MDC Panel 1 shall be set to AUTO. 

e. The AV CG switch on MDC Panel 1 shall be set to CSM. 

f. The LIGHTS-INTEGRAL control on the LEB Lighting Control Panel 
and the Left Hand Circuit Breaker panel shall be set to the minimum 
brightness - OFF position. 

6.1.2 The following optical reference alignment requirements shall be demonstrated - 

MSO only, j ^ 

6.1.2.1 G&N Installation Qualification Fixture. 

The SXT Optical Reference No. 1 (Azimuth Autoset) LOS shall be located 
approximately 40 degrees (CW when viewed from above) from the S/C Z axis 
measured in a horizontal plane. At this position, the Optical Reference shall 
be capable of being viewed through the SXT ST LOS. 

The SXT Optical Reference LOS position with respect to the horizontal plane 
shall be known to within 5 arc-seconds. The azimuth bearing of the Optical 
Reference LOS shall be known to within ±30 minutes of arc. 

The SXT Optical Reference No. 2 LOS shall be located approximately 80 
degrees from the SXT Optical Reference No. 1 (40 degrees from S/C Z axis) 
measured in a horizontal plane. At this position, the Optical Reference shall 
be capable of being viewed through the SXT STAR LOS. 

The SXT optical reference LOS position with respect to the horizontal plane 
shall be known to within 5 arc-seconds. The azimuth bearing of the Optical 
Reference LOS shall be known to within ±30 minutes of arc. 

SXT Optical Reference No. 3 shall be capable of being viewed through the SXT 
LLOS and the STAR LOS simultaneously at the Zero Optics position. 

SXT Optical Reference No. 3 shall have the capability to measure the non¬ 
parallelism of the LLOS and STAR LOS to a resolution of 2 arc-seconds. 


6.1.2.1.2 

6.1.2.1.3 

6.1.2.1.3.1 

6.1.2.1.4 

6.1.2.1.4.1 
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6.2.2.9.3 On the DSKY, press the RSET pushbutton. Verify the RESTART and PGNCS 

Caution lamps are not lit. 

6. 2. 2.9.4 Start the Tape Reader. 

6.2.2.9.5 When the Tape Reader stops, press KEY RELEASE and verify: 

R1 * 00401 

Change 4: Revise Paragraph 6.2.19.11 to read as follows: 

6.2.19.11 On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On K-148, 
enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combinations of bits 
. are permissible, but bit 6 must be on. 

Change 5: Revise Paragraph 6.2.19.14 to read as follows: 

\ 

6.2.19.14 On K-148, enter the following: \ 

VERB 21 NOUN 10 ENTR 


00077 ENTR 

* 00000 ' ENTR 

I VERB 36 ENTR 

! Press RSET 


Change 6: Revise Paragraph 6.2.19.19 to read as follows: 

6.2.19.19 On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On K-148, 
enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combinations of bits 
are permissible, but bit 6 must be on. 

Change 7: Revise Paragraph 6.2.19.22 to read as follows: 

6.2.19.22 On K-148, enter the following: 

VERB 21 NOUN 10* ENTR 
00077 ENTR 

00000 ENTR 

VERB 36 ENTR 

Press RSET 
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Change 8: Revise Paragraph 6.2.19.28 to read as follows: 

. 6.2.19.28 On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On K-148, 
enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combinations of 
bits are permissible, but bit 6 must be on. 

Change 9: . Revise Paragraph 6.2.19.32 to read as follows: 

6.2.19.32 On K-148, enter the following: 

VERB 21 NOUN 10 
00077 
00000 
VERB 36 
Press 

• Change 10: Revise Paragraph 6.2.19.37 to read as follows: 

6.2.19.37 On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On K-148, 
enter the following: 

VERB 01 NOUN 10 ENTR 

00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combinations of bits 
are permissible, but bit 6 must be on.. 

Change 11: Revise Paragraph 6.2.19.41 to read as follows: 

6.2.19.41 On K-148, enter the following: 

VERB 21 NOUN 10 ENTR 

00077 ENTR 

00000 ENTR 

VERB 36 ENTR 

Press RSET 


ENTR 
ENTR 
ENTR 
ENTR 
RSET \ 


l— 


i 
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6.2.3.1.13 1 hour after the application of IMU OPERATE power monitor and record PIPA 
TEMP (CG 2300) every 5 minutes for 30 minutes. Verify that eaeh reading does 
not deviate from the average of each signal by more than 0.1°F. 

6.2.3.1.14 When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP. PIPA TEMP shall be 130.5±1.5*F. PIPA TEMP 
shall be within 0.5°F of that recorded in 6.2.3.1.12 and 6.2.1.3.8.4. 

6.2.3.2 Optics Power ON 

6.2.3.2.1 Optics power shall be applied by actuating the G&N OPTICS MN A and OPTICS 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in), 
and placing G/N Power - OPTICS switch on the LEB Lighting Control Panel 
to ON. 

6.2.3.2.2 OPTICS +28 VDC discrete shall be issued (CG 1533). Verify by observing 
that the OPTICS lamp on Event Module is illuminated. Verify that the +28 
VDC OPTX OPERATE BUS (CG 1530) is +28. 8+3 VDC. Record the indication 
on the CRT. 

6.2.3.2.3 Verify the following secondary power supply voltages on the CRT are not 

flashing: ; ' ' 

CG 1211 OPTX 28V 800 CPS 1 pet 0 ph 
CG 1212 OPTX 800 CPS 5 pct-«0 ph 

6.2.3.2.3.1 Set/verify OPTICS MODE on the G&N Indicator Control Panel to MAN. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the G&N Indicator Panel to ZERO. 

IMU Cage Test 

Enter the following into the DSKY: 

a. VERB 40 NOUN 20. ENTER (wait 3 seconds) 

b. VERB 41 NOUN 20, ENTER 

c. +00200, ENTER 

d. +00200, ENTER 

e. +00200, ENTER 

Observe that the NO ATT lamps on the DSKY f s light and that CDUX, CDUY, 
CDUZ on the CRT indicate approximately +00200. 

6.2.3.3.2 Set up the Analog Recorder to monitor the following signals: 

a. IG IX Resolver Output Sine (CG 2112) 

b. MG IX Resolver Output Sine (CG 2142) 

c. OG IX Resolver Output Sine (CG 2172) 

Start the Analog Recorders. 


6.2.3.2.3.2 

6.2.3.3 
6.2.3.3.1 
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6.2.3.3.3 

6.2.3.3.4 

6.2.3.3.5 

6.2.3.3.6 


On MDC panel 1, press and hold the IMU CAGE switch in the CAGE position. 
On the Analog Recorder, verify that the IX Sine signals (CG 2112, CG 2142, 
and CG 2172) null out at 0.5V rms or less. 

Release the IMU CAGE switch. Disregard any momentary transients on the 
IX Resolver Sine signals when the switch is released. Sustained oscillations 
shall be cause for immediate removal of IMU OPERATE power. 

On the CRT verify that CDUX, CDUY and CDUZ are all between 4-35850 and 
+00150. 

Stop the Analog Recorders. 


\ 
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6.2.4 


6.2.4.1 


6.2.4.2 


6.2.4.3 


6 . 2 . 4.4 


6.2.4.5 


G&N System Power Supplies Test 

Proceed with this test if 6.2.3, Operate Power On Test, has been completed 
and system operation has not been interrupted. If system operation has been 
interrupted, perform 6.2.5.2, Turn On Procedure, before proceeding with 
this test. Insure that the IMU Operate Power has been on for at least 15 
minutes before proceeding with this test. 

Enter the following sequence into the K-Start. Verb 41 NOUN 20, ENTER; 

+00000 ENTER; +00000 ENTER; +00000 ENTER. 

Set/Verify the following circuit breakers and switches on the Right Hand 
Circuit Breakers Panel and LEB. 

a. COMPUTER MN A to ON (pushed in) and COMPUTER MN B to OFF 
(pulled out). 

b. G/N - POWER to AC1 

c. IMU HTR MN A to ON (pushed in) and IMU HTR MN B to OFF (pulled out). 

d. IMU MN A to ON (pushed in) and IMU MN B to OFF (pulled out). 

6. G/N POWER - IMU to IMU 

f. OPTICS MN A to ON (pushed in) and OPTICS MN B to OFF (pulled out). 

g. G/N POWER - OPTICS to OPTICS 

Record the voltage indicated on the CRT for the following signals: 

a. The +28 VDC IMU OPERATE (Bus No. 1) output voltage shall be +28.8±3 
VDC (CG 1500). 

b. The +28 VDC IMU STANDBY (Bus No. 2) output voltage shall be +28.8±3 
VDC (CG 1510). 

c. The +28 VDC CMC OPERATE (Bus No. 3) output voltage shall be +28.8±3 
VDC (CG 1520). 

d. The +28 VDC OPTX OPERATE (Bus No. 4) output voltage shall be +28.8±3 
VDC (CG 1530). 

e. The CG 2221, IGA CDU Coarse Error measurement shall be O.OaO.68V rms. 

f. The CG 2251 MGA CDU Coarse Error measurement shall be 0.0±0.68V rms. 

g. The CG 2281 OGA CDU Coarse Error measurement shall be 0.044.68V rms. 

Record the voltage indicated on the CRT for the following power supplies: 

a. The +120 VDC PIPA Power Supply output voltage shall be 120±6 VDC 
(CG 1040). 

b. The +20 VDC PIPA Power Supply output voltage shall be 20.0±1.2 VDC 
(CG 1051). 

c. The -20 VDC PIPA Power Supply output voltage shall be -20±2 VDC 
(CG 1052). 

d. The -28 VDC Electronics Power Supply output voltage shall be -27.5a 6.0 
VDC (CG 1100). 


38 



6.2.4.6 


6.2.4.7 


6.2.4.8 


6.2.4.8.1 


6.2.4.9 
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The following values shall be measured with the guidance reference clock 

synchronizing input pulse. Record the voltage indicated on the CRT. 

a. IMU 28V, 800 CPS 1% 0 deg voltage shall be 28.0±0.6 VAC (CG 1201) 

b. IMU 28V, 800 CPS 5% PHA - 90 deg. voltage shall be 28. Oil. 4 VAC (CG1202). 

c. IMU 28V, 800 CPS 5% PHB 0 deg. voltage shall be 28.0±2.1 VAC (CG 1203). 

d. Optics 28V, 800 CPS 1% 0 deg voltage shall be 28.0±0.6 VAC (CG 1211). 

e. Optics 28V, 800 CPS 5% - 90 deg voltage shall be 28. Oil. 5 VAC (CG 1212). 

f. PH Diff IMU 5% 0 deg. -90 deg. (CG 1207) phase difference shall be -90° ±10°. 

g. PH Diff Optics 1% IMU 1% (CG 1220) phase difference shall be 0° il0 # . 

Record the voltages indicated on the CRT for the following power supplies; 

a. The +14 VDC CMC Power Supply output voltage shall be +14.0i0.4 VDC 
(CG 1020). 

b. The +4 VDC CMC Power Supply output voltage shall be +4.0i0.2 VDC 
(CG 1030). 

c. The +4 VDC CDU Power Supply output voltage shall be +4.0i0.2 VDC 
(CG 1070). 

d. The +2.50 VDC TM BIAS SUPPLY output voltage shall be +2.50i0.06 VDC 
(CG 1110). 

Record the CRT indications for the following measurements: 

a. The 28V, 3200 CPS Power Supply feedback output voltage shall be 28.6i0.6V 
RMS (CG 1331). 

b. The phase difference between the 3.2 Kc supply and CMC sync shall be 
0° il0° (CG 1336). 

c. The +14 VDC CMC Power Supply rms noise shall be less than 0.2 vrms 
(CG 1021). 

d. The +4 VDC CMC Power Supply rms noise shall be less than 0.2 vrms 
(CG 1031). 

Enter the following into K-148: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+09000 ENTR 

Wait 15 seconds. 

Set/Verify the following circuit breakers and switches on the Right Hand Circuit 

Breaker Panel and LEB: 

a. G/N POWER-OPTICS to OFF 

b. OPTICS MN B to ON (pushed in) and OPTICS MN A to OFF (pulled out) 

c. G/N POWER - IMU to OFF 

d. IMU MN B to ON (pushed in) and IMU MN A to OFF (pulled out) 

e. IMU HTR MN A to OFF (pulled out) 

f. G/N - POWER to OFF 

g. COMPUTER MN B to ON (pushed in) and COMPUTER MN A to OFF 
(pulled out) 
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6.2.4.10 

6.2.4.11 

6.2.4.12 

6.2.4.13 

6.2.4.14 

6.2.4.15 

6.2.4.16 

6.2.4.17 


6.2.4.18 
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Verify that the +28 VDC CMC OPERATE output voltage is +28.8±3 VDC 
(CG 1520). 

Set the G/N - POWER switch on the LEB to AC2. Set the IMU HTR MN B 
to ON (pushed in). Verify that the +28 VDC IMU STANDBY output voltage 
is +28. 8±3 VDC (CG 1500). 

Wait until 15 minutes have elapsed since setting G/N POWER - IMU to OFF 
in 6.2.4.9. c then set the G/N POWER - IMU to IMU. Verify that the +28 
VDC IMU OPERATE output voltage is +28.8±3 VDC (CG 1500). 

Set the G/N POWER - OPTICS to OPTICS. Verify that the +28 VDC OPTX 
OPERATE output voltage is +28.8±3 VDC (CG 1530). 

Repeat 6.2.4.5 through 6.2.4.8. 

Set the following circuit breakers to the position indicated: 

a. Set the COMPUTER MN A to ON (pushed in). 

b. Set the IMU HTR MN A to ON (pushed in). 

c. Set the IMU MN A to ON (pushed in). 

d. Set the OPTICS MN A to ON (pushed in). 

Miscellaneous Checks - The following miscellaneous signals are required to 
supply data for system evaluation in the event of failure, or for trend analysis 
of system performance. Record the values displayed on the CRT for the 
following signals. 

a. CG 4300 CMC Temperature 

b. CG 6020 PIPA Calibration Module Temperature 

c. CG 6021 IMU 800 CPS 5% Temperature 

Verify and record the following signals displayed on the CRT: 

a. +120 VDC PIPA SUP NOISE RMS shall be less than 1.5 VRMS (CG 1042). 

b. +20 VDC PIPA SUP NOISE RMS shall be less than 1.0 VRMS (CG 1053) 

c. +4 VDC CDU SUP NOISE RMS shaH be less than 0.1 VRMS (CG 1071). 

d. +28V IMU OPERATE BUS NOISE RMS shall be less than 1.0 VRMS 
(CG 1501) 

e. +28V IMU STANDBY BUS NOISE RMS shall be less than 1.0 VRMS 
(CG 1511). 

f. +28V CMC OPERATE BUS NOISE RMS shall be less than 2.0 VRMS 
(CG 1521) 

g. +28V OPTX OPERATE BUS NOISE RMS shall be less than 2.0 VRMS 
(CG 1531). 

The noise peaks of the following signals are demonstrated on the event light 
when the peaks have a rise time between 2 and 50 psec and the peak voltage 
exceeds 5 volts. 


40' 



APOLLO G£N Specification 
ND1002379 J 


6.2.4.18 

(continued) 


6.2.4.19 


a. +14V CMC SUPPLY NOISE PEAKS (CG 1022) 

b. +4V CMC SUPPLY NOISE PEAKS (CG 1032) 

c. +120 VDC PIPA SUPPLY NOISE PEAKS (CG 1043) 

d. +4 VDC CDU SUPPLY NOISE PEAKS (CG 1072) 

e. +28VIMU OPERATE BUS NOISE PEAKS (CG 1502) 

f. +28V IMU STANDBY BUS NOISE PEAKS (CG 1512) 

g. +28V CMC OPERATE NOISE PEAKS (CG 1522) 

h. +28V OPTX OPERATE NOISE PEAKS (CG 1532) 

If Optics Testing will not continue, set the G/N POWER-OPTICS switch on 
the LEB Lighting Control Panel to OFF. 
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6.2.5 General Turn Off and Turn On Procedure 

NOTE: The procedure shall be utilized any time after performing 6.2.1, 

Standby Power On Test and 6.2.3, Operate Power On Test to turn 
on or turn off the G&N Systems. Appropriate portions of this pro¬ 
cedure will be referenced in other tests. 

6.2.5.1 Turn Off Procedure. 

CAUTION: This procedure must be performed in the sequence specified. 

Failure to adhere to this sequence may require calibration 
of the inertial components. 

6.2.5.1.1 Enter the following sequence into K-148: 

a. VERB 41 NOUN 20, ENTER 

b. +00000 ENTR 

c. +00000 ENTR 

d. +09000 ENTR 

Verify that the GIMBAL LOCK indicator on the DSKY’S is illuminated. On the 
G&N Indicator Control Panel verify PGNS light is ON. On the DSKY verify 
NO ATT light is ON. 

6.2.5.1.2 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of 
zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
following switches on the G«N Indicator Control Panel to the positions designated. 

a. OPTICS ZERO to ZERO 

b. OPTICS MODE to MANUAL 

c. OPTICS COUPLING to DIRECT 

d. OPTICS SPEED to MED 

e. OPTICS TEL TRUN to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position 

6.2.5.1.3 Set the G/N Power - IMU switch on the LEB Lighting Control Panel to OFF 
and G&N IMU MN A and MN B circuit breakers on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

NOTE: If PROG ALARM 212 occurs, press RSET and continue, 

6.2.5.1.3.1 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 
00034 ENTR 

00000 ENTR 

Verify GIMBAL LOCK lamp goes out. 

'.0 


42 



6.2.5.1.3.1 
(continued) 

6.2.5.1.4 

6.2.5.1.5 

6.2.5.1.6 

6.2.5.1.7 

6.2.5.1.8 

6.2.5.1.9 

6.2.5.1.10 

6.2.5.2 

6.2.5.2.1 
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VERB 21 NOUN 01 ENTR 
01036 ENTR 

40000 ENTR 

Verify that NO ATT indication is OFF. 

8et the G&N Power AC1-OFF-AC2 Switch on the Right Hand Circuit breaker 
panel to OFF and the G&N POWER AC1 and AC2 circuit breakers to OFF 
(breakers pulled out). 

Decrease the LIGHTS - NUMERICS controls on both the Left Hand Circuit 
Breaker panel and the LEB Lighting Control Panel to the minimum bright¬ 
ness - OFF position. 

Set the PSAAM power switch on the PSAAM to OFF. 

Set the IMU HTR MN A and MN B circuit breaker on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel to 
OFF and G&N OPTICS MN A and MN B breakers on the Right Hand Circuit 
breaker panel to OFF. 

Set the COMPUTER MN A and MN B Circuit breakers on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 

Verify that the PTC is supplying inertial components heater power to the 
G&N System* This will be indicated by the following on the PTC. 

a. G&N ON (PTC inhibit) light not illuminated. 

b. IMU Temp/heater current meter indicates IMU temperature of 130° ±5°F. 
Turn ON Procedure 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set or verify 
the following G&N Indicator Control Panel switches to the position indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS ZERO to ZERO 

c. OPTICS MODE to MANUAL 

d. OPTICS COUPLING to DIRECT 

e. OPTICS SPEED to LO 

f. OPTICS TEL TRUN to SLAVE to SXT 

g. RETICLE BRIGHTNESS to minimum brightness position. 
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6.2.5.2.2 Insure that interfacing system £PS and ECS are turned on and operating 
properly. 

CAUTION: The remaining procedure must be followed in sequence specified. 
Failure to adhere to this sequence may require recalibration 
of the inertial components. 

6.2.5.2.3 Energize the G&N COMPUTER MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Press the STBY pushbutton 
on the DSKY for approximately 3 seconds. Verify +14 and +4 VDC AGC 
power supply outputs on CRT display. Voltages shall be +14±0.4V (CG 1020) 
and +4*0.2 (CG1030). On DSKY verify TEMP light U ON. 

6.2.5.2.4 Set the GW POWER ACl and AC2 breakers on the Right Hand Circuit Breaker 
Panel to ON (breakers pushed in). Set the GW POWER AC1-OFF-AC2 switch 
to ACl. 

6.2.5.2.4.1 Set the GW DSKY and Display Panel brightness to the minimum acceptable 
level by manipulation of LIGHTS - NUMERICS control on both Left Hand 
Circuit breaker panel and LEB Lighting Control panel. 

6.2.5.2.5 Energize the G&N IMU HTR, MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Insure that the CMC +28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). Verify TEMP 
light on DSKY is extinguished. 

6.2.5.2.5.1 Set/Verify the following switches on the PSAAM. 

a. PSAAM PWR to ON 

b. INHIBIT VOLTAGE FAIL to OFF. 

6.2.5.2.6 Enter VERB 36 ENTER into K148. Press ERROR RESET pushbutton on K148. 

All computer alarms on the Main Display Console (MDC) and LEB AGC DSKY 
shall clear. Verify that DSKY Rl, R2, R3, VERB, NOUN and PROG indica¬ 
tions are blank. 

6.2.5.2.7 Verify the appropriate K-START tape for CM Self-Check. Test is on the K-START 
tape reader. The tape numbers and their associated Flight Ropes are found in 
Appendix EL. 

6.2.5.2.8 Start tape reader. 

6.2.5.2.9 When tape reader stops, verify the following on the CRT DSKY display: 

Rl =iYYYYY (The value YYYYY is Flight Rope dependent and is found in Appendix II) 
R2 *++10538 (Tape number) 

R3 * -YYYZX (X is the tape revision number, YYY is the spacecraft number 
when assigned, and Z is the revision to the rope revision number and has 
meaning for tapes in Section B of Appendix II). 

6.2.5.2.10 Start tape reader. 
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6.2.5.2.11 When tape reader stops, verify: 

R1 « 00101 

6.2.5. 2.12 Start tape reader 

6.2.5. 2.13 Monitor DSKY until R2 (SCOUNT+1) increments twice, If an error is detected, 
the PROG alarm lamp on the DSKY shall light. 

6.2.5. 2.14 On K-148, enter the following to turn off Self-Check: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

VERB 34 ENTR 

6.2.5.2.15 NOTE: Allow 2 hours to elapse before proceeding, with the following exceptions: 

a. If the G&N System has been in the power off state for less than 5 days with the gimbals 
in the following positions, 

X - 000.00±005. 00 deg \ 

Y - 000. 00±005. 00 deg ' 

Z - 090.00±005. 00 deg 

or .has been in the power off state for less than 12 days with the gimbals in the 
following positions, 

X - 000.00±001. 00 deg 

Y - 000.00±001. 00 deg 

Z - 090. 00±001. 00 deg 

and the system has not been moved, allow 15 minutes to elapse before proceeding. 

b. If the G&N System has been turned off with the gimbals in the unparked position for 
less than 2 hours allow a warmup time equal to the time off but not less than 15 
minutes to elapse before proceeding. 

CAUTION: If the requirements of 6.2.5.2.16 are not met, remove IMU Operate Power 
immediately by setting the G/N POWER-IMU switch on the LEB Lighting 
Control Panel to OFF. 

After the required warmup time has elapsed set the G&N IMU MN A and MN B circuit breaker on 
the Right Hand circuit breaker panel to ON (breaker pushed in), and the G/N POWER-IMU 
switch on the LEB Lighting Control panel to the IMU position (toggle up). 

6.2.5. 2.16 Immediately begin monitoring the following measurements. 

a. On the CRT verify that IMU Operate Power is +28.8±3 VDC (CG 1500). 
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b. On the meter modules verify that oscillations, are not sustained and that a null is 
achieved within 10 seconds of power application on the following measurements: 

CG 2112 IG IX Resolver Output Sin 
CG 2142 MG IX Resolver Output Sin 

CG 2172 OG IX Resolver Output Sin 

c. On the CRT verify the absence of the +120 VDC PIPA Supply (CG 1040) for a period of 
90+10 seconds following power application. After approximately 100 seconds, the 
voltage shall read +120+6 VDC. 

6.2.5.2.17 Verify that the PROG alarm lamp on the DSKY's does not light. 

6.2.5.2.18 Enter VERB 40, NOUN 20, ENTER into K148. Wait 15 seconds. 

6.2.5.2.19 On K-148 enter the following. 

VERB 41 NOUN 20 ENTER 
+00000 ENTER 

+00000 ENTER 

+00000 ENTER 

\ 

6.2.5. 2. 20 Set the G&N OPTICS MN A and MN B circuit breakers on the Right Hand Circuit 
breaker panel to the ON position (breaker pushed in) . 

• - t 6.2.5. 2.21 Verify that the CRT indications of the signals in table below are not flashing. 

i Secondary Power Supply Voltages 


Measurement 

Number 

1. CG 1040 

2. CG 1051 

3. CG 1052 

4. CG 1070 

5. CG 1100 

6. CG 1020 

7. CG 1030 

8. CG 1201 

9. CG 1202 

10. CG 1203 

11. CG 1331 

12. CG 1110 


Signal 

+120 VDC PIPA SUPPLY 
+20 VDC PIPA SUPPLY 
-20 VDC PIPA SUPPLY 
+4 VDC CDU SUPPLY 
-28 VDC ELECTRONICS 
+14 VDC CMC SUPPLY 
+4 VDC CMC SUPPLY 
IMU 28V 800 CPS 1 pet 0 pha 
IMU 28V 800 CPS 5 pet ph A 
IMU 28V 800 CPS 5 pet ph B 
3. 2 KC 28V SUPPLY 
2.5 VDC TM BIAS 


6.2.5.2.22 Monitor the PIPA Display Scope to insure that each PIPA is moding properly. 
6.2.5.2. 23 Perform 6.2. 6 G&N Operational Test. 
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6 . 2.6 
6.2. 6.1 

6 . 2 . 6 . 1.1 
6 . 2 . 6 . 1.2 


6 . 2 . 6 . 2 
6 . 2 . 6 . 2.1 

6.2. G.2.2 

6.2. 6.3 
6.2. 6. 3.1 
6.2. 6. 3.2 
6.2. 6. 3. 3 

6.2. 6.4 
6.2.6.4.1 
6.2. 6. 4. 2 

6.2. 6. 5 


6 . 2 . 6.6 
NOTE: 


6 . 2 . 6 . 6.1 
6 . 2 . 6 . 6.2 


G&N Operational Test 

Verify the appropriate K-START tape for CM GfrN OPCHK is on the K-START 
tape reader. The tape numbers and their associated Flight Ropes are found 
in Appendix n. 

Start tape reader. 

When tape reader stops, verify the following on the CRT DSKY display: 

a. R1 = YYYYY (The value YYYYY is Flight Rope dependent and is found 
in Appendix II) 

b. R2 =+10531 (tape number) 

c. R3 = -YYYZX (X is the tape revision number, YYY is the spacecraft 

number when assigned, and Z is the revision to the rope revision 
number and has meaning for tapes in Section B of Appendix II). 

E-Memory Program Load and Sum Check. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00101. 

Local g Measurement. 

Start tape reader. \ 

In approximately 10 minutes, VERB 06 NOUN 98 shall flash. 

From the CRT DSKY display read and record Row 1 and Row 2 (local gravity 
whole and fractional, respectively). The value recorded shall be between 
975.0 and 985.9 cm/sec 2 . 

Horizontal Earth Rate Measurement. 

Press PRO pushbutton on DSKY. 

In approximately 2 seconds VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display read and record R2 (horizontal component of earth rate acting on 
X, Y and Z IRIG's). The values recorded shall be between 77882 and 97882. 

Enter the following on K-148: * 

VERB 34 ENTR 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

IMU HEATER CURRENT Duty Cycle determination. 

This test is to be performed once in the VAB and at the PAD during the FRT, 
CDDT and CDT. 

Record PIPA TEMP (CG 2300) reading on the CRT, CAL MOD TEMP (CG 6020) 
reading on the CRT and the EVAPORATOR OUTLET temperature reading. 

Calculate the Duty Cycle for the IMU HEATER CURRENT (CG 2302) by dividing 
the time ON for 10 cycles by the total (ON and OFF) time for 10 cycles as 
indicated on the event recorder. 
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6.2.7 Gimbal Friction Test 

6.2.7.1 Enter the following sequence into K-148: 


VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+17000 ENTR 

+17000 ENTR 

+17000 ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+27000 ENTR 

+27000 ENTR 

+27000 ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+00000 t ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seconds 


6.2.7.2 Inner Gimbal Friction Test 


6.2.7.2.1 


6 . 2 . 7 . 2.2 


Set up the ACE Analog Recorders to record the following measurements: 


a. 

b. 

c. 

d. 

e. 

f. 


CG 2120 IG TORQUE MOTOR CURRENT 
CG 2117 IGA SERVO ERROR IN PHASE 
CG 2112 IG IX RESOLVER OUTPUT SIN 
CG 2113 IG IX RESOLVER OUTPUT COS 
CG 2220 IGA CDU FINE ERROR 
CG 2221 IGA CDU Coarse Error 


Enter the following sequence into K-148: (+360 IG torquing) 


VERB 21 

NOUN 01 

ENTR 

02757 


ENTR 

00000 


ENTR 

NOUN 15 


ENTR 

00000 


ENTR/ENTR 

40000 


ENTR/ENTR 

40034 


ENTR/ENTR 

00000 


ENTR/ENTR 

00000 


ENTR 
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6.2.7.2.3 Enter the following sequence into K-148: 

VERB 42 ENTR 

VERB 33 ENTR 


6.2.7.2.4 


6.2.7.2.5 


6.2.7.2.6 


Start analog recorders. 

Verify that IG Servo Error Quadrature (CG 2108) is 0.0±1.2V rms. Observe 
measurement CG 2112, IG IX Resolver output SIN, on the analog recorder. 
When steady-state condition occurs, with the reading near zero (approximately 
12 minutes), stop the recorders. 

Return the GW System to the coarse align mode by entering the following 
sequence in K-148: 


VERB 40 NOUN 20 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 A 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 


6.2.7.2.7 Wait 15 seconds before proceeding. 

6.2.7.2.8 Enter the following sequence into K-148: (-360° IG torquing) 


VERB 24 

NOUN 01 

ENTR 

02761 

ENTR 


37777 

ENTR 


37743 

ENTR 
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6.2.7.2.9 

6.2.7.2.10 

6.2.7.2.11 

6.2.7.2.12 


6.2.7.2.13 
6.2.7.3 
6.2.7.3.1 


Enter the following sequence into K-148: 

VERB 42 ENTR 

VERB 33 ENTR 

Start analog recorders. 

Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

Return the G&N System to the coarse align mode by entering the following 
sequence into K-148: 


VERB 40 

Wait 15 seconds 

NOUN 20 

ENTR 

VERB 41 

NOUN 20 

ENTR 

+00000 


ENTR 

+00000 


ENTR 

+00000 


ENTR 

Wait 15 seconds 


' 

VERB 41 

NOUN 20 

ENTR 

+17000 


ENTR 

+17000 


ENTR 

+17000 

Wait 15 seconds 


ENTR 

VERB 41 

NOUN 20 

ENTR 

+27000 


ENTR 

+27000 


ENTR 

+27000 

Wait 15 seconds 


ENTR 

VERB 41 

NOUN 20 

ENTR 

+00000 

ENTR 


+00000 

ENTR 


+00000 

ENTR 



Wait 15 seconds before proceeding. 
Outer Gimbal Friction Test. 


Set up the ACE Analog Recorders to record the following measurements: 


a. 

b. 

c. 

d. 

e. 

f. 


CG 2180 OG TORQUE MOTOR CURRENT 
CG 2177 OGA SERVO ERROR IN PHASE 
CG 2172 OG IX RESOLVER OUTPUT SIN 
CG 2173 OG IX RESOLVER OUTPUT COS 
CG 2280 OGA CDU FINE ERROR 
CG 2281 OGA CDU Coarse Error 
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6.2.7.3.2 Enter the following sequence into K-148: (+360* OG torquing) 

VERB 24 NOUN 01 ENTR 

02757 ENTR 

40000 ENTR 

40034 ENTR 

6.2.7.3.3 Enter the following sequence into K-148: 

VERB 42 ENTR 

VERB 33 ENTR 

6.2.7.3.4 Start analog recorders. 

6.2.7.3.5 Verify that OG Servo Error Quadrature (CG 2168) is 0.0*1.2V rms. Observe 
measurement CG 2172, OG IX Resolver output SIN, on the analog recorder. 
When steady-state condition occurs, with the reading near zero (approximately 
12 minutes), stop the recorders. 

6.2.7.3.6 Return the G&N System to the coarse align mode by entering the following 
sequence into K-148: 


VERB 40 

Wait 15 seconds 

NOUN 20 

ENTR 

VERB 41 

NOUN 20 

ENTR 

+00000 


ENTR 

+00000 


ENTR 

+00000 

Wait 15 seconds 


ENTR 

VERB 41 

NOUN 20 

ENTR 

+17000 


ENTR 

+17000 


. ENTR 

+17000 

Wait 15 seconds 


ENTR 

VERB 41 

NOUN 20 

ENTR 

+27000 


ENTR 

+27000 


ENTR 

+27000 

Wait 15 seconds 


ENTR 

VERB 41 

NOUN 20 

ENTR 

+00000 

ENTR 


+00000 

ENTR 


+00000 

ENTR 
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6.2.7.3.7 Wait 15 seconds before proceeding. 

6.2.7.3.8 Enter the following sequence into K-148: (-360* OG torquing) 

VERB 24 NOUN 01 ENTR 

02757 ENTR 

37777 ENTR 

37743 ENTR 

6.2.7.3.9 Enter the following sequence into K-148: 

VERB 42 ENTR 

VERB 33 ENTR 

6.2.7.3.10 Start analog recorders. 

6.2.7.3.11 Observe measurement CG 2172, OG IX resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorder. 

6.2.7.3.12 Return the G8N System to the coarse align mode by entering the following 
sequence into K-148: 


- f VERB 40 NOUN 20 ENTR 

i Wait 15 seconds 

' VERB 41 NOUN 20 ENTR 

+00000 I ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+17000 ENTR 

+17000 * ENTR 

+17000 ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+27000 ENTR 

+27000 ENTR 

+27000 ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

... +00000 ENTR 

+00000 ENTR 

-06750 ENTR 


6.2.7.3.13 Wait 15 seconds before proceeding. 
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6.2.7.4 

Middle Gimbal Friction Test. 

6.2.7.4.1 

Set up the ACE Analog Recorders to record the following measurements 


a. 

CG 2140 

MG TORQUE MOTOR CURRENT 


b. 

CG 2147 

MGA SERVO ERROR IN PHASE 


c. 

CG 2142 

MG IX RESOLVER OUTPUT SIN 


d. 

CG 2143 

MG IX RESOLVER OUTPUT COS 


e. 

CG 2250 

MGA CDU FINE ERROR 


f. 

CG 2251 

MGA CDU Coarse Error 


6.2.7.4.2 


Enter the following sequence into K-148: (+135* MG torquing) 

VERB 24 NOUN 01 ENTR 

02763 ENTR 

63777 ENTR 

77777 ENTR 


6.2.7.4.3 Entr the following sequence into K-148: 

VERB 42 ENTR 

VERB 33 | ENTR 

6.2.7.4.4 Start the analog recorder. 

6.2.7.4.5 Verify that MG Servo Error Quadrature (CG 2138) is 0.0±1.2V rms. Observe 
measurement CG 2142, MG IX Resolver output SIN, on the analog recorder. 
When steady-state condition occurs (approximately 5 minutes), stop the 
recorders. 


6.2.7.4.6 Return the G&N System to the coarse align mode by entering the following 

sequence into K-148: 

VERB 40 NOUN 20, ENTR 


Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+17000 * ENTR 

+17000 ENTR 

+17000 ENTR 

Wait 15 seconds 
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6.2.7.4.6 VERB 41. NOUN 20 
(continued) * +27000 

+27000 
+27000 

Wait 15 seconds 
VERB 41 NOUN 20 

+00000 
+00000 
+00000 

Wait 15 seconds 
+00000 ENTR 

+00000 ENTR 

+06750 ENTR 

6.2.7.4.7 Enter the following sequence into K-148: (-135* MG torquing) 

VERB 24 NOUN 01 ENTR 

02763 ENTR 

14000 ENTR 

00000 ENTR 

! ' ''' 

6.2.7.4.8 Enter the following sequence into K-148: 

VERB 42 ENTR 

VERB 33 ENTR 

6.2.7.4.9 Start analog recorders. 

6.2.7.4.10 Observe measurement CG 2142, MG IX Resolver output SIN, on the analog 
recorder. When the steady^ state condition occurs (approximately 5 minutes), 
stop the recorders. 

6.2.7.4.11 Return the G&N System to the coarse align mode by entering the following 
sequence into K-148: 

VERB 40 NOUN 20 ENTR 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

6.2.7.5 Examine the traces of the recorded measurements for all six phases of this 

test to detect any sharp discontinuities. Disregard transients of 0.5 second 
duration or less on the Gimbal Torque motor current traces, disregard 
transients on the CDU fine error and CDU coarse error measurement traces. 
The Gimbal Torque motor currents shall not exceed 0.125 ampere. The CDU 
Fine Error measurements shall not exceed +70 mv rms. The CDU Coarse 
Error measurement shall not exceed +680 mv rms. 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 
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6 . 2.8 
6.2.8.1 

6.2.8.2 

6.2.8.3 

6.2.8.4 

6. 2.8.4.1 

6.2.8.5 

6.2.8.6 


G&N Panel Brightness and Lamp Test 

Proceed with this test if 6.2.5.2 or 6.2.3 has been performed and system 
operation has not been interrupted. If system operation has been interrupted, 
perform 6.2.5.2 before proceeding with this test. 

Rotate the RETICLE BRIGHTNESS thumbwheel on the Control Indicator 
Panel and verify the capability to control the illumination of the following 
lamps: 

a. SCT reticles 

b. SXT reticles 

c. Telescope Panel Angle Counters 

Turn on LIGHTS-INTEGRAL control on Left Hand Circuit Breaker panel and 
LEB Lighting Control Panel. 

Adjust the brightness controls on the LEB Lighting Control Panel and Left 
Hand Circuit Breaker Panel from minimum brightness to maximum bright¬ 
ness . Verify the operation of the G&N Indicator Control Panel lamps .and LEB 
DSKY key lamps. Adjust MDC INTEGRAL lighting control from minimum 
brightness to maximum brightness ahd verify illuminations of MDC key lamps. 

Re-adjust brightness controls for minimum acceptable lighting. Turn off 
LIGHTS-INTEGRAL oontrol on Left Hand Circuit Breaker panel and LEB 
Lighting Control Panel and MDC INTEGRAL lighting. 

Push and hold the CONDITION LAMPS switch on the G&N Indicator Control 
Panel to TEST. Verify the illumination of the following lamps: 

a. STAR ACQ 

b. MASTER ALARM lamp 

Set the CONDITION LAMPS switch to ON. Lamps a and b in 6.2.8.5 shall 
extinguish. 
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6.2.9 

6.2.9.1 

6.2.9.1.1 
6.2. 9.1.2 

6. 2 . 9.2 

6.2.9.2.1 

6.2.9.2.2 

6.2.9.3 

6.2.9.3.1 

6.2.9.3.2 
6.2. 9.3.3 

6.2.9.3.4 

6.2. 9.4 
6.2. 9.4.1 

6.2.9.4.2 

6.2.9.4.3 

6.2.9.4.4 
6.2. 9.5 


Semi-Automatic Mode Test 

Verify the appropriate K-START tape for CM Semi-Automatic Mode Test is 
on the K-START tape reader. The tape numbers and their associated Flight 
Ropes are found in Appendix n. 

Start tape reader* 

When tape reader stops,verify the following on the CRT DSKY display: 

a. R1 * YYYYY(The value YYYYY is Flight Rope dependent and is found In Appendix II) 

b. R2 * +10530 (tape number) 

c. R3 * -YYYZX (X is the tape revision number, YYY is the spacecraft number 

when assigned, and Z is the revision to the rope revision number and 
. . u has meaning for tapes in Section B of Appendix II). 

E-Memory Program Load 

Start tape reader. 

When tape reader stops verify the following on CRT DSKY: 

Rl * 00101 \ 

Command Accuracy 0*. 

Start tape reader 

When tape stops verify that CRT DSKY Rl indicates 00201. Wait 15 seconds. 

Read and record CRT IMU Gimbal angles. The indications shall be 000±003 
degrees. 

Read and record CRT CDU angle indications. The indications shall be 
+000.00+001.50. 

Command Accuracy 45°. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00301. Wait 
5 seconds. 

Read and record CRT IMU Gimbal angles. The indications shall be 045+003 
degrees. 

Read and record CRT CDU angle indications. Indications shall be +045.00±001.50. 
CDU Repeating Accuracy 45°. 
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6.2.9.5.1 

6.2.9.5.2 

6.2.9.6 

6.2.9.6.1 
6.2.9. 6.2 

6.2.9.6.3 

6 . 2 . 9 . 6.4 

6.2.9.7 

6.2.9.7.1 

6 . 2 . 9 . 7.2 

6.2.9.7.3 

6 . 2 . 9 . 7.4 

6.2.9. 8 
6.2. 9. 8.1 
6.2.9.8.2 

6 . 2 . 9 . 8.3 
6.2.9. 8.4 

6.2.9.9 
6.2.9. 9.1 


Start the tape reader. 

Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 shall 
flash. Read and record CRT DSKY Row 1, 2, and 3 indications. Recorded 
values shall be between 77770 and 00007. 

Command accuracy 90°. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00501. 

GIMBAL LOCK lamp will be lighted. Wait 5 seconds. 

Read and record CRT indication of IMU Gimbal angles. The indications shall 
be 0904003 degrees. 

Read and record CRT CDU angle indications. Indications shall be +090.004001.50. 
Command Accuracy 135°. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 00601. Wait 5 
seconds. 

Read and record CRT indications of IMU Gimbal angles. Indications shall be 
1354003 degrees. 

Read and record CRT CDU angle indications. Indications shall be 
+135.004001.50. 

CDU Repeating Accuracy 135°. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 00701. Wait 10 
seconds, verify GIMBAL LOCK lamp on DSKY is not lighted. 

Start tape reader. 

Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 will 
flash. Read and record CRT DSKY Row 1, 2 and 3 indications. Recorded 
values shall be between 77770 and 00007. 

Plus Gimbal Lock Test. 

Start tape reader. , 
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6.2.9. 9.2 

When tape reader stops wait approximately 10 seconds. Verify CBT DSKY 
Row 1 indicates 01101. Verify GIMBAL LOCK lamp is lighted. 

6.2.9.10 

Command Accuracy 225°. 

6.2.9.10.1 

Start tape reader. 

6.2.9.10.2 

When tape reader stops verify CRT DSKY Row 1 indicates 01201. GIMBAL 
LOCK lamp will be lighted. Wait 15 seconds. 

6.2.9.10.3 

Read and record CRT indications of IMU Gimbal angles. Indications shall 
be 225±003 degrees. 

6.2.9.10.4 

Read and record CRT CDU angle indications. Indications shall be 
+225.004001.50. 

6.2.9.11 

ISS CDU Command Rate Test 

6.2.9.11.1 

Start tape reader. 

6.2.9.11.2 

When tape reader stops verify CRT DSKY display Row 1 indicates 01301. 
Wait 10 seconds. Verify IMU Gimbals are at approximately OVand GIMBAL 
LOCK lamp is OFF. 

6.2.9.11.3 

Middle Gimbal Rate Test 

6.2.9.11.3.1 

Start tape reader. 

6.2.9.11.3.2 

When tape reader stops immediately verify display of 01401 in Row 1 of 

CRT DSKY display. In approximately 12 seconds VERB 23 NOUN 26 shall 
flash. The GIMBAL LOCK lamp shall be lit. Read and record CRT DSKY 
Row 1 and Row 2 displays. The recorded value shall be between 0001200000 
and 0001600000. 

6.2.9.11.4 

Inner Gimbal Rate Test 

6.2.9.11.4.1 

Start tape reader. 

6.2.9.11.4.2 

Approximately 12 seconds after the tape reader stops VERB 23 NOUN 26 
shall flash. Read and record CRT DSKY Row 1 and Row 2 displays. The 
recorded value shall be between 0001200000 and 0001600000. 

6.2.9.11.5 

Outer Gimbal Rate Test. 

6.2.9.11.5.1 

Start tape reader. 

6.2.9.11.5.2 

Approximately 12 seconds after the tape reader stops VERB 23 NOUN 26 
shall flash. Read and record CRT DSKY Row 1 and Row 2 displays. The 
recorded value shall be between 0001200000 and 0001600000. 
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6.2.9.11.6 

6.2.9.11.6.1 

6.2.9.12 

6.2.9.12.1 

6.2.9.12.2 

6.2.9.12.3 

6.2.9.12.4 

6.2.9.13 

6.2.9.13.1 

6.2.9.13.2 

6.2.9.14 

6.2.9.14.1 

6.3.9.14.2 

6.2.9.15 

6.2.9.15.1 

6.2.9.15.2 

6.2.9.15.3 

6.2.9.15.4 

6.2.9.16 
6.2.9.16.1 


Start tape reader. 

Wait 15 seconds. Verify IMU Gimbals are at approximately 0° and GIMBAL 
LOCK LAMP is OFF. 

Command Accuracy 315°. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 01501. 

Read and record CRT IMU Gimbal Angles. Indication shall be 315±003 
degrees. 

Read and record CRT CDU angle indications. Indications shall be 
+315.00*001.50. 

CDU Repeating Accuracy 315*. 

Start tape reader. 

\ 

Approximately 5 seconds after the tape reader stops VERB 05 NOUN 01 
shall flash. Read and record CRT DSKY Row 1, 2, and 3 indications. 
Recorded values shall be between 77770 and 00007. 

Minus Gimbal Lock Test. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 01701. Verify 
GIMBAL LOCK lamp is lighted after approximately 5 seconds. 

CDU Repeating Accuracy 225*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02001. Wait 
10 seconds before continuing. Verify GIMBAL LOCK lamp is OFF. 

Start tape reader. 

Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 will 
flash. Read and record CRT DSKY Row 1, 2 and 3 indications. Recorded 
values shall be between 77770 and 00007. 

OG CDU Fine Fail Test. 

Start tape reader. 
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6.2.9.16.2 


6.2.9.16.3 


6.2.9.16.4 


6.2.9.16.5 

6.2.9.16.6 


6.2.9.17 


6.2.9.17.1 


6.2.9.17.2 


6.2.9.17.3 


6.2.9.17.4 


6.2.9.17.5 


6.2.9.17.6 


6.2.9.18 


6.2.9.18.1 


6.2.9.18.2 


6.2.9.18.3 


6.2.9.18.4 


6.2.9.18.5 


6.2.9.18.6 
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When tape reader stops verify CRT DSKY Row 1 indicates 02101. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL 
REG on CRT displays 03777. 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp, is OFF. 
Press ERR RST. PROG alarm lamp shall go out. 

IG CDU Fine Fail Test 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02201. 

Start tape reader. \ 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL REG 
on CRT displays 03777. 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 

MG CDU Fine Fail Test. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02301. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL REG 
on CRT displays 03777. 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 
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6.2.9.19 


OG CDU Coarse Fail Test 
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6.2.9.19.1 

6.2.9.19.2 

6.2.9.19.3 

6.2.9.19.4 

6.2.9.19.5 

6.2.9.19.6 

6.2.9.20 

6.2.9.20.1 

6.2.9.20.2 

6.2.9.20.3 

6.2.9.20.4 

6.2.9.20.5 

6.2.9.20.6 

6.2.9.21 

6.2.9.21.1 

6.2.9.21.2 

6.2.9.21.3 

6.2.9.21.4 


Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02401. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL REG 
on CRT displays 03777. 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 

IG CDU Coarse Fail Test 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02501. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL REG 
on CRT displays 03777. 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 

MG CDU Coarse Fail Test 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02601. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL REG 
on CRT displays 03777. 
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6.2.9.23.4 

6.2.9.23.5 

6.2.9.23.6 


6.2.9.23.7 


6.2.9.23.8 


6.2.9.23.9 


6.2.9.23.10 


6.2.9.23.11 


OPTICS CDU FINE ERROR TESTS 

Start tape reader. When tape reader stops, verify R1 = 03000. Set 
the OPTICS MODE switch to CMC. Set OPTICS ZERO switch to OFF. 

Start tape reader. When tape reader stops, verify R1 = 03001. Within 
10 seconds after tape reader stops, verify TRACKER fail lamp and 
PGNCS CAUTION lamp ON. 

Start tape reader. When tape reader stops, verify TRACKER fail and 
PGNCS CAUTION lamp OFF. 

Set OPTICS ZERO switch to ZERO. Wait 20 seconds. Start tape reader. 
When tape reader Stops, verify R1 = 03003. Set ZERO OPTICS switch to 
OFF. 

Start tape reader. When tape reader stops, verify R1 = 03004. Within 
10 seconds after tape reader stops, verify TRACKER fail and PGNCS 
CAUTION lamps ON. 

Start tape reader. When tape reader stops, verify R1 = 03005, and 
TRACKER fail and PGNCS CAUTION lamps OFF. 

Set OPTICS ZERO switch to ZERO. Wait 20 seconds. 

Start tape reader. When tape reader stops, verify R1 = 03006. 
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6.2.9. 

NOTE: 

6.2.9. 

6.2.9. 

6.2.9. 

6.2.9. 

6.2.9. 

6.2.9. 

6.2.9. 

6.2.9. 


6.2.9. 

6.2.9. 
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24 Computer Manual Mode Optics Drive 

: Perform the following procedure only if GNIC panel, P/N 2021290-51 is 

installed in the spacecraft. 

24.1 Place the OPTICS ZERO switch on the Indicator Control Panel to ZERO 
and the OPTICS MODE switch to CMC. 

24.1.1 Wait 20 seconds and then place the OPTICS ZERO switch on the Indicator 
Control Panel to OFF. 

24.1.2 Perform the following on the DSKY: 

VERB 41 NOUN 91 ENTR 
+00000 ENTR 

+00000 ENTR 

24.2 Place die OPTICS MODE switch on the Indicator Control Panel to MANUAL. 
Perform the following step within 1 minute. 

24.2.1 Perform the following on the DSKYr 

* • A 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00002 ENTR 

24.2.2 Perform the following on the DSKY: 

VERB 16 NOUN 91 ENTR 

Record R1 and R2 when the values settle out. 

24.2. 3 Set the OPTICS ZERO switch to ZERO. 

24.2.4 Perform the following on the DSKY after a 10-second delay: 

VERB 24 NOUN 01 ENTR 
00053 ENTR 

00360 ENTR 

00360 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00002 ENTR/ENTR 

00014 ENTR 

06000 ENTR 

24.2. 5 Set the OPTICS ZERO switch on the Indicator Control Panel to OFF. 

24.2. 6 Press the Key Release pushbutton. Record R1 and R2 when they are 

settled out. 
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6.2.9.24.2.7 


6:2.9.24.3 
6.2.9.24.4 

6.2.9.24.4.1 

6.2.9.24.4.2 


6.2.9.24.4.3 

6.2.9.24.4.4 

6.2.9.24.4.5 


6.2.9. 24.5 


6.2.9.25 


APOLLO G&N Specification 
ND1002379 REV J 

Perform the following calculations for Siaft and Trunnion. Subtract the values 
of R1 and R2 from Step 6.2.9.24. 2. 2 from the respective values of R1 and R2 
of Step 6.2.9.24.2.6. 

Verify R1 - R1 = 10.65 deg ±1.00 deg. 

6 2 

and R2 - R2 = 2. 66 deg ±0.26 deg 
6 2 

Set the SPEED switch to "MED” and the DIRECT/RESOLVED switch to DIRECT. 

Set the OPTICS Hand Controller full right. Record R1 and release the Hand 
Controller. 

Set the OPTICS Hand Controller full left. Record R1 and release the Hand 
Controller. 

Perform the following calculations for Shaft. Subtract the value of R1 from 
Step 6.2. 9. 24.2. 6 (Rl26) from the value of R1 recorded in Step 6.2. 9.24.4 
(R 1 40)* 

Verify R1 - Rr =1.63 deg ±0.49 deg. 

40 2 b 

Subtract the value of R1 from Step 6.2. 9.24. 2. 6 (RI 26 ) f rom the value of R1 

recorded in Step 6.2.9.24.4.1 (R1 ). 

4i 

Verify R1 j, - RU = -1. 63 deg ±0. 49 deg. 

41 2b ' 

Set the OPTICS Hand Controller full up. Record R2 and release the Hand 
Controller, 

Set the OPTICS Hand Controller full down. Record R2 and release the Hand 
Controller. 

Perform the following calculations for Trunnion. Subtract the value of R2 

from Step 6.2. 9.24.2. 6 (R226) from the value of R2 recorded in Step 6.2. 9.24.4.3 

(R 2 43)« 

Verify R2 - R2 = 0.40 deg ±0.12 deg. 

4o 2b 

Subtract the value of R2 from Step 6.2.9.24.2. 6 (R2 2g ) f rom the value of R2 
recorded in Step 6.2.9.24.4.4 (R2 44 ). 

Verify R2 - R2 0tf = -0.40 deg ± 0.12 deg. 

44 2b 

Perform the following on the DSKY: 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00000 ENTR 

Set the G/N Power-Optics Switch on the LEB lighting control panel to OFF. 
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6.2.10 


6.2.10.1 


6.2.10.2 


6.2.10.3 


6.2.10.4 


6.2.10.4.1 


Zero Optics Test 

Set the G&N POWER-OPTICS switch on the LEB to OPTICS. Verify Power 
Supplies. 

NOTE: Proceed with this test if 6.2.3 Operate Power on test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.5.2. Turn 
On Procedure before proceeding. 

INITIALIZATION 

Insure that the following switches on the G&N Indicator Control Panel are 
set as follows: 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT , 

C. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

OPTICS ZERO MODE TEST 

Monitor the Optics CDU's by entering VERB 16 NOUN 91 ENTER into K-148. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as Indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the G4N Indicator Control Panel to ZERO. Wait 15 seconds. 
Verify the Optics have zeroed properly by observing the following on Rl and 
R2 of the CRT. 

a. Rl * +0.00* +0.02*, -0.03* (Shaft Angle) 

b. R2 ■ +0.000* +0.006*, -0.007* (Trunnion Los Angle) 

Enter the following: 

VERB 01 NOUN 10, $NTER 
00033 ENTER 


Verify Rl - XXX6X 

6 .2.10.4.2 Set the OPTICS ZERO switch to OFF and the OPTICS MODE switch to CMC. 

Enter the following: 

ENTER 

00033, ENTER 
Verify Rl = XXX5X 
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6.2.10.4.3 


6.2.10.5 


6.2.10.6 


6.2.10.7 


Set the OPTICS MODE switch to MAN. Press the KEY-REL pushbutton. 
OPTICS BACKUP MODE TEST 

Insert the Inflight Tool (V36601405) into the Trunnion Tool input and engage 
drive mechanism (button out). Verify that the trunnion turns by viewing the 
movement through the SCT eyepiece while turning the tool until the TPAC 
reads +5°. Remove the tool from the Trunnion tool input. 

Insert the Inflight Tool (V36601405) into the Shaft Tool input and engage the 
drive mechanism (button out). Verify that the Shaft turns by viewing the 
movement through the SCT eyepiece while turning the tool so that the shaft 
moves through an angle from 0° to +3° to 0® as indicated on the shaft TPAC. 
Disengage the shaft drive mechanism (button in) and remove the tool. 

Insert the Inflight Tool (V36601405) into the Trunnion Tool input. Verify 
that the Trunnion turns by viewing the movement through the SCT eyepiece 
while turning the tool so that the trunnion moves from +5° to -5° and back 
to zero as indicated on the Trunnion TPAC. Disengage the trunnion drive 
mechanism (button in) and remove the tool. 
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6 . 2.11 

6.2.11.1 

6.2.11.2 

6.2.11.3 

6.2.11.4 

6.2.11.5 

6.2.11.6 

6.2.11.7 

6.2.11.8 

6.2.11.9 


Optics Coordinate Transformation Control Test. 

Set Che G/N POWER-OPTICS switch on the LEB to OPTICS. Verify Power 
Supplies. , 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.5.2, TUra 
(hi Procedure, before proceeding. 

INITIALIZATION 

Verify and/or set the following switches on the G&N Indicator Control Panel 
to the position indicated. 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

Enter the following into K-148: \. 

VERB 16 NOUN 91 ENTR 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the G&N Panel to ZERO. Wait 15 seconds. Return the 
OPTICS ZERO switch to OFF. 

Set up the analog recorders to monitor the following measurements: 

a. CG 3170 SCT Trunnion Tachometer Output 

RESOLVED MODE PHASING AND IMAGE RATE TEST. 

Using the OPTICS CONTROL STICK, drive the Optics until R1 = +225.00 and 
R2 = +10.000 on the CRT and the DSKY's. 

Set the OPTICS COUPLING switch bn the GOf Panel to RSLV and the OPTICS 
Speed switch to MED. 

Position the movable optics target such that it is centered on the SCT reticle 
pattern. 

Record time. Quickly displace the OPTICS CONTROL STICK 45+10 degrees 
in the upper right hand quadrant while sighting on the optics target through 
the SCT eyepiece. The target shall appear to move in the upper right field 
of view of the SCT at 45+10 deg. When target leaves the SCT upper right 
field of view press MARK pushbutton. The PROG alarm lamp shall light. ^ 
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6 .2.11.10 From the uplink file tape.the compressed data tape,or the PCM tape request 
a data reduction of the Shaft CDU register (address 36) and the TIME 2 and 
TIME 1 registers (addresses 24 and 25 respectively) and the PROG alarm 
discrete for the period during which the OPTICS CONTROL STICK was being 
displaced above. The Shaft CDU angle shall be 225.00±10.00 degrees at the 
time the PROG alarm occurred. The elapsed time from time of OPTICS 
CONTROL STICK displacement to the time the PROG alarm discrete is 
obtained shall be 19 to 32 seconds. 

6 .2.11.11 Set the OPTICS COUPLING switch to DIRECT. Again using the OPTICS 
CONTROL STICK, drive the optics until R1 = +225.00 and R2 = +10.000. 

Set the OPTICS COUPLING switch to RSLV. 

6 .2.11.12 While sighting on the optical target through the SCT eyepiece, displace the 
OPTICS CONTROL STICK fully to the right. Verify that the target image 
appears to move in a straight line horizontally to the right and release the 
OPTICS CONTROL STICK when the target image reaches the edge of the 
SCT field of view. 

6.2.11.13 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS COUPLING switch on the G&N Panel to DIRECT. Set the OPTICS 
ZERO switch to ZERO. 
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6.2.12 

6.2.12.1 


6.2.12.2 


6.2.12.3 

6.2.12.4 

6.2.12.4.1 

6.2.12.4.1.1 

6.2.12.4.1.2 


6.2.12.4.2 

6.2.12.4.2.1 


Optics Functional Test 

Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8±3 VDC. Record 
the indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cps 5% -90 ph not flashing on CRT. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Insure that 
the Optics control switches on the G&N Indicator Control Panel are set as 
follows: 

a. OPTICS ZERO to ZERO 

b. OPTICS MODE to MAN 

c. OPTICS SPEED to LO 

d. OPTICS COUPLING to DIRECT * 

e. OPTICS TRUN to SLAVE to SXT 

Set OPTICS ZERO switch to OFF. 

Resolution checks 

SXT Resolution Check - MSO only 

Sight through the SXT eyepiece. Using the OPTICS CONTROL STICK adjust 
the SXT to obtain the best reflected field of view of the 5-inch autocollimator 
reticle engravings at the center of view. 

Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 

10, 7, 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which reso¬ 
lution between lines (ability to distinguish separate distinct lines within a 
set) can be made. Record the number associated with that set of lines. The 
SXT resolution shall be at least 10 arc seconds at the center of the field of 
view. 

SCT Resolution Check 

Sight through the SCT EYEPIECE. Using the OPTICS CONTROL STICK 
adjust the SCT to obtain the best view of the SCT RESOLUTION CHART held 
in the Optics line of sight. 
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6 .2.12.4.2.2 Note the chart contains sets of lines. View each set of lines to determine 

the lowest numbered set in which the resolution between lines (ability to 
distinguish separate lines within a set) can be made. The SCT shall have 
a resolution of at least 3 arc minutes at the center of the field of view. 

6.2.12.5 Slave Telescope Mode Checks 

6 .2.12.5.1 Verify/perform OPTICS POWER ON TEST per paragraph 6.2.3.2. 

6 .2.12.5.2 Set/verify following switches on G8N INDICATOR CONTROL PANEL: 

a. OPTICS TEL TRUN - SLAVE to SXT 

b. OPTICS COUPLING - DIRECT 
C. OPTICS SPEED - HI 

6 .2.12.5.3 Monitor OCDU's by entering VERB 16 NOUN 91, ENTER into K-148. 

6 .2.12.5.4 Set OPTICS MODE to MAN. 

6 .2.12.5.5 Using the Optics Hand ControUer drive the optics until: 

Rl * +000. 00±001.00 (SHAFT) 

R2 * +10. OOOdbOl. 000 (TRUNNION) 

6.2.12.5.6 Verify on the CRT and Optics Panel: 

SHAFT TPAC = Rl ±0.11 DEG 
TRUN TPAC = R2 ±0.22 DEG 

6 .2.12.5.7 Set the OPTICS TEL TRUN on the G8N INDICATOR CONTROL PANEL to 0°. 

6.2.12.5.8 Verify: 

SHAFT TPAC * Rl ±0.11 DEG 
TRUN TPAC » 0.0° ±0.22 DEG 

R2 approximately equal to value specified in step 6.2.12.5.5. 

6 .2.12.5.9 Set the OPTICS TEL TRUN on the G8N INDICATOR CONTROL PANEL to 
OFFSET 25°. 

6 .2.12.5.10 Verify on CRT and Optics Panel: 

SHAFT TPAC = Rl ±0.11 DEG 
TRUN TPAC = 25° ±1.00 DEG 

R2 approximately equal to value specified in step 6.2.12.5.5. 

6 .2.12.5.11 On the G&N INDICATOR CONTROL PANEL set the OPTICS TEL TRUN to 
SLAVE to SXT. 
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6.2.12.5.12 

6.2.12.5.13 

6.2.12.5.14 

6.2.12.5.15 

6.2.12.6 

6.2.12.6.1 

6.2.12.6.2 

6.2.12.6.2.1 

6.2.12.6.2.2 

6.2.12.6.2.3 

6.2.12.6.2.4 

6.2.12.6.2.5 


Verify on CRT and Optics Panel: 

SHAFT TPAC * Rl ±0.11 DEG 
TRUN TPAC » R2 db0.22 DEG 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of 
zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). On the 
GW INDICATOR CONTROL PANEL set the OPTICS ZERO to ZERO. Wait 
15 sec. 

Verify on CRT and OPTICS PANEL. 

Rl * 000.00 +000.02, -000.03 
R2 - 00.000 +00.006, -00.007 

SHAFT TPAC - Rl ±0.11 DEG 
TRUN TPAC * R2 ifl.22 DEG 

If Optics testing wUl not be continued, set the G&N POWER-OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

! 

SXT Parallelism Tests 

Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light, 

NOTE: If needed to reduce external light, place a photographers hood >■ 
over the optics head. ~ a.- m < 

SXT Auto Collimator Parallelism Test - MSO only. 

Using the OPTICS CONTROL STICK drive the SXT StLOS Trunnion to 
+15.00° ±2° as indicated in R2 of the DSKY. Maintain a Shaft CDU angle 
of 000.00*0.10 degrees. 

Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto¬ 
collimator horizontal filar. Record the autocollimator reading. 

Repeat 6.2.12.6.2.2 twice. Calculate and record the average of the three 
autocollimator readings. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within *5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. . ■.. 


Again sight through the 5-inch autocollimator eyepiece and adjust the measure¬ 
ment knob to bring the SXT StLOS horizontal reticle and autocollimator hori¬ 
zontal filar images to coincide. Record the autocollimator reading. 
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6.2.12.6.2.6 


6.2.12.7 


6.2.12.7.1 


6.2.12.7.2 


6.2.12.7.3 


6.2.12.7.4 


6.2.12.7.5 


6.2.12.7.6 


6.2.12.7.7 


6.2.12.7.8 


6.2.12.7.9 
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Repeat 6.2.12.6.2.5 twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.12.1 by more than 10 arc seconds. 

SXT, CMC Functional Check 

8 et the OPTICS MODE switch to MAN. Using the OPTICS CONTROL STICK 
and a convenient CONTROLLER SPEED switch setting, carefully slew the 
SXT Trunnion to within +5 degrees of zero as indicated by the TPAC 
(Telescope Trunnion slaved to SXT). 

Set the OPTIC8 ZERO switch to ZERO. After 15 seconds, return the switch to OFF. 

Sight through the SXT. Using the Control Stick align the SXT St LOS with 
Optical Target No. 1. 

When aligned, record the value of the Shaft and Trunnion CDU's from the 
CRT. 

Sight through the SXT. Using the Control Stick align the SXT StLOS with 
Optical Target No. 2. 

When aligned, record the value of the Shaft and Trunnion CDU's from the CRT. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within *5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch on the G&N Indicator Control Panel to ZERO. After 
15 seconds set the OPTICS ZERO switch to OFF. Set the OPTICS MODE 
switch to CMC. 

Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for Shaft 
from 6.2.12.7.3 into the DSKY and press ENTER. Enter the value for 
Trunnion from 6.2.12.7.3 into the DSKY and press ENTER. 

Sight through the SXT. The StLOS should be approximately centered on the 
Optical Target No. 1. Record the value of Shaft and Trunnion CDU's from 
the CRT. The difference between these values and the corresponding values 
recorded in 6.2.12.7.3 shall be less than 0.06 degrees for the Shaft and 
0.02 degrees for the Trunnion. Record the difference. 

Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for 
Shaft from 6.2.12.7.5 into the DSKY and press the ENTER pushbutton. 

Enter the value for Trunnion from 6.2.12.7.5 into the DSKY and press the 
ENTER pushbutton. 
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6 .2.12.7.10 Sight through the SXT. The StLOS should be approximately centered on the 
Optical Target No. 2. Record the value of Shaft and Trunnion CDU's from 
the CRT. The difference between these values and the corresponding values 
recorded in 6.2.12.7.5 shall be less than 0.06 degrees for the Shaft and 

0.02 degrees for the Trunnion. Record the difference. 

6 .2.12.7.11 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of 
zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. 

6 .2.12.7.12 If OPTICS testing will not continue, set the G&N Power Optics switch on 
the LEB Lighting Panel to OFF. 
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6.2.13 


6.2.13.1 


6.2.13.1.1 


6.2.13.1.2 


6.2.13.1.3 


6.2.13.1.4 


6.2.13.1.5 


6.2.13.1.6 


Optics Slew Rate Tests 
Optics Hand Controller Rates 

Verify the appropriate K-Start tape for OPT H/C SLEW RATE & RATE SF 
is on the K-Start reader. The tape numbers and their associated Flight 
Ropes are found in Appendix H. Start the tape reader. When tape reader 
stops, verify the following on the CRT DSKY display: 

(a) R1 = YYYYY (The value is Flight Rope dependent and is found 
in Appendix n.) 

(b) R2 = +10598 

(c) R3 » -YYYZX (X is tape revision number, YYY is the spacecraft 
number when assigned, and Z is the revision to the rope revision 
number and has meaning for tapes in Section B of Appendix U.) 

Start foe tape reader. When tape reader stops, verify R1 = 00100. 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) 
is +28.0+3.0 VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and 
OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

Verify and/or set the following switches on the G&N Indicator Control Panel 
to the positions indicated. 

(a) TEL TRUN to SLAVE to SXT 

(b) OPTICS COUPLING to DIRECT 

(c) OPTICS SPEED to HI 

(d) OPTICS MODE to MAN 

(e) OPTICS ZERO to OFF * 

POSITIVE SHAFT SLEW RATE - HI SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the G&N Indicator Control Panel to ZERO. Wait 15 seconds. 
Return OPTICS SPEED to HI. 

NOTE: Read and understand the next three steps before proceeding. 

While slewing the optics, record the following signals: SXT SHAFT SERVO 
error (CG 3117), SXT SHAFT TACH (CG 3140), and SCT SHAFT TACH 
(CG 3160). CG 3117 shaU be less than -0.25 VRMS. CG 3140 shall be 
3.3+1.3 VRMS. CG 3160 shall be -3.3+1.3 VRMS. 
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6.2.13.1.7 


6.2.13.1.8 


6.2.13.1.9 


6.2.13.1.10 


6.2.13.1.11 


Start tape reader. When the tape reader stops, verify R1 = 00101. 

Set the OPTICS ZERO switch on the G&N Indicator Control Panel to OFF. 
Immediately push and hold the OPTICS CONTROL STICK to its right limit 
until the shaft on TPAC reading indicates 175 degrees. Release the Con¬ 
trol Stick. VERB 23 NOUN 26 shall be displayed flashing on DSKY. Record 
the R1 and R2 display (R1 is whole part and R2 is fractional part (deg/sec)). 
Value recorded shall be 19.5±3.9 deg/sec. 

POSITIVE TRUNNION SLEW RATE - HI SPEED 

NOTE: Read and under stand the next two steps before proceeding. 

While slewing the optics after the tape load, record the following signals: 

SXT TRUN SERVO error (CG 3118), SXT TRUN TACH (CG 3150) and SCT 
TRUN TACH (CG 3170). CG 3118 shall be less than -0.25 VRMS. CG 3150 
shaU be 3. 3±1.3 VRMS. CG 3170 shall be -0.85±0.35 VRMS. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
drive the Optics Trunnion to 0±1 degree as indicated on the TPAC. Return 
OPTICS SPEED to HI. Immediately start the tape reader. When tape reader 
stops, verify R1 - 00102. Within 10 seconds push and hold the OPTICS CON¬ 
TROL STICK to its upper limit until the Trunnion TPAC reading indicates 
50 degrees. Release the OPTICS CONTROL STICK. VERB 23 NOUN 26 
phall be displayed flashing on the DSKY. Record R1 and R2 display (R1 as 
whole part and R2 as fractional part (deg/sec)). Value recorded shall be 
10±2 deg/sec. 

NEGATIVE SHAFT SLEW RATE - HI SPEED 

NOTE: Read and understand the next step before proceeding. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
drive the optics shaft to 175±1 deg as indicated on the TPAC. Return 
OPTICS SPEED to HI. Immediately start the tape reader. When tape reader 
stops, verify R1 = 00103. Within 10 seconds push and hold the OPTICS CON¬ 
TROL STICK to its left limit until the shaft TPAC reading indicates 0 degrees. 
Release the OPTICS CONTROL STICK. VERB 23 NOUN 26 shall be displayed 
flashing on the DSKY. Record R1 and R2 display (R1 as whole part and R2 is 
fractional part (deg/sec)). Value recorded shall be -19.5±3.9 deg/sec. 

NEGATIVE TRUNNION SLEW RATE - HI SPEED 

NOTE: Read and understand the next step before proceeding. 
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6.2.13.1.12 


6.2.13.1.12.1 


6.2.13.1.13 


6.2.13.1.14 

6.2.13.1.15 * 


6.2.13.1.16 


6.2.13.1.17 


6.2.13.1.18 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
drive the optics trunnion to 50±1 deg as indicated on the TPAC. Return 
OPTICS SPEED switch to HI. Immediately start the tape reader. When 
tape reader stops verify R1 = 00104. Within 10 seconds, push and hold the 
OPTICS CONTROL STICK to its lower limit until the trunnion TPAC reading 
indicates 5 degrees. Release the OPTICS CONTROL STICK. VERB 23 
NOUN 26 shall be displayed flashing on the DSKY. Record R1 and R2 display 
(R1 as whole part and R2 as fractional part (deg/sec)). Value recorded shall 
be -10±2.0 deg/sec. 

Start tape reader. When tape reader stops, verify R1 = 00105. 

POSITIVE SHAFT SLEW RATE - MED SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set OPTICS SPEED to 
MED. 

NOTE: Read and understand the next three steps before proceeding. 

Record the SXT SHAFT MTR control winding (CG 3145) signal on the CRT 
while slewing the optics. CG 3145 shall be +0.50 to +4.0 VRMS. 

Start tape reader. When the tape reader stops, verify R1 = 00106. 

Set the OPTICS ZERO switch on the G&N Indicator Control Panel to OFF. 
Immediately push and hold the OPTICS CONTROL STICK to its right limit 
until the shaft TPAC reading indicates 135 degrees. Release the control 
stick. VERB 23 NOUN 26 shall be displayed flashing on the DSKY. Record 
the R1 and R2 display (R1 is whole part and R2 is fractional part (deg/sec)). 
Value recorded shall be 2.0±0.4 deg/sec. 

POSITIVE TRUNNION SLEW RATE - MED SPEED 

NOTE: Read and understand the next two steps before proceeding. 

Record the SXT TRUN MTR control winding (CG 3155) signal on the CRT while 
slewing the optics after the tape load. CG 3155 shall be +0.25 to +2.00 VRMS. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
drive the Optics Trunnion to 0±1 deg as indicated on the TPAC. Return 
OPTICS SPEED to MED. Immediately start the tape reader. When tape 
reader stops, verify R1 = 00107. Within 10 seconds push and hold the OPTICS 
CONTROL STICK to its upper limit until the trunnion TPAC reading indicates 
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47 degrees. Release the OPTICS CONTROL STICK. VERB 23 NOUN 26 
shall be displayed flashing on the DSKY. Record R1 and R2 display (R1 
is whole part and R2 is fractional part (deg/sec)). Value recorded shall be 
-2.0±0.4 deg/sec. 

NEGATIVE SHAFT SLEW RATE - MED SPEED 

NOTE: The next step must be performed within 5 minutes of the - 
completion of the Medium Speed Positive Shaft Slew Rate 
Test. 

6.2.13.1.19 Start the tape reader. When tape reader stops, verify R1 = 00110. Push 
and hold the OPTICS CONTROL STICK to its left limit until the shaft TPAC 
reading indicates 0 deg. Release the OPTICS CONTROL STICK. VERB 23 
NOUN 26 shall be displayed flashing on the DSKY. Record R1 and R2 dis¬ 
play (R1 is whole part and R2 is fractional part (deg/sec)). Value recorded 
shall be -2.0±0.4 deg/sec. 

NEGATIVE TRUNNION SLEW RATE - MED SPEED 

NOTE: The next step must be performed within 5 minutes of the com¬ 
pletion of the Medium Speed Positive Trunnion Slew Rate Test. 

6.2.13.1.20 Start the tape reader. When the tape reader stops, verify R1 = 00111. Push 
and hold the OPTICS CONTROL STICK to its lower limit until the trunnion 
TPAC reading indicates 0 deg. Release the OPTICS CONTROL STICK. VERB 
23 NOUN 26 shall be displayed flashing on the DSKY. Record R1 and R2 dis¬ 
play (R1 is whole part and R2 is fractional part (deg/sec)). Value recorded 
shall be -1.0±0.2 deg/sec. 

6.2.13.1.20.1 Start tape reader. When tape reader stops, verify R1 = 00112. 

POSITIVE SHAFT SLEW RATE - LO SPEED 

6.2.13.1.21 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set OPTICS SPEED to 
LO. 

6.2.13.1.22 Start tape reader. When the tape reader stops, verify R1 = 00113. Set 
the OPTICS ZERO switch on the G&N Indicator Control Panel to OFF. Im¬ 
mediately push and hold the OPTICS CONTROL STICK to its right limit until 
the shaft TPAC reading indicates 17 degrees. Release the control stick. 

VERB 23 NOUN 26 shall be displayed flashing on the DSKY. Record the R1 
and R2 display (R1 is whole part and R2 is fractional part (deg/sec)). Value 
recorded shall be 0.20±0.04 deg/sec. 
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POSITIVE TRUNNION SLEW RATE - LO SPEED 

NOTE: Read and understand the next step before proceeding. 

6.2.13.1.23 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
drive the Optics Trunnion to 0±1 deg as indicated on the TPAC. Return 
OPTICS SPEED to LO. Immediately start the tape reader. When tape 
reader stops verify R1 = 00114. Within 10 seconds push and hold the OPTICS 
CONTROL STICK to its upper limit until the trunnion TPAC reading indicates 
7 degrees. Release the OPTICS CONTROL STICK. VERB 23 NOUN 26 shall 
be displayed flashing on the DSKY. Record R1 and R2 display (R1 is whole 
part and R2 is fractional part (deg/sec)). Value recorded shall be +0.1±0.02 
deg/sec. 

NEGATIVE SHAFT SLEW RATE - LO SPEED 

NOTE: The following step must be performed within 5 minutes of completing 
the Low Speed Positive Shaft Slew Rate Test. 

6.2.13.1.24 Start the tape reader. When tape reader stops verify R1 = 00115. Push and 
hold the OPTICS CONTROL STICK to its left limit until the shaft TPAC read¬ 
ing indicates 0 degree. Release the OPTICS CONTROL STICK. VERB 23 
NOUN 26 shall be displayed flashing on the DSKY. Record R1 and R2 display 
(R1 is whole part and R2 is fractional part (deg/sec)). Value recorded shall 
be -0.2±0.04 deg/sec. 

NEGATIVE TRUNNION SLEW RATE - LO SPEED 

NOTE: The following step must be performed within 5 minutes of completing 
the Low Speed Trunnion Slew Rate Test. 

6.2.13.1.25 Start the tape reader. When tape reader stops verify R1 = 00116. Push and 
hold the OPTICS CONTROL STICK to its lower limit until the shaft TPAC 
reading indicates 0 degree. Release the OPTICS CONTROL STICK. VERB 
23 NOUN 26 shall be displayed flashing on the DSKY. Record R1 and R2 
display (R1 is whole part and R2 is fractional part (deg/sec)). Value recorded 
shall be -0.1±0.02 deg/sec. 

TEST TERMINATION 

6.2.13.1.26 Start tape reader. When tape reader stops, verify R1 = 00117. 

OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

6.2.13.2 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPE ED 

switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT.) Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO 
switch to OFF. Record time. Wait 60 seconds. 
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6.2.13.3 


6.2.13.4 


6.2.13.5 


6.2.13.5.1 


6.2.13.5.2 


6.2.13.5.3 


6.2.13.5.4 


6.2.13.5.5 


6.2.13.5.6 


6.2.13.5.7 


Perform the following calculations: 

From the uplink file tape, the compressed data tape, or the PCM tape 
request a data reduction of the Trunnion and Shaft CDU registers (addres¬ 
ses 35 and 36 respectively) and the TIME 2 and TIME 1 registers (addresses 
24 and 25 respectively) for the 60 second period during which the drift rate 
test was being performed. 

Calculate the drift rate by dividing the AC DU angles by the elapsed time. 

The Trunnion drift rate shall be less than . 0167 deg/sec. 

The Shaft drift rate shall be less than . 0333 deg/sec. 

If OPTICS testing will not continue; set the G/N Power-Optics switch on the 
LEB Lighting Control Panel to OFF. 

Optics Rate SF 

Verify OPT H/C SLEW RATE & RATE SF K-Start Tape is on the tape reader 
to Section 00200. The tape numbers and their associated Flight Ropes are 
found in Appendix n. Start tape reader. 

When tape reader stops, verify R1 = 00200. 

Verify and/or set the following switches on the G&N Indicator Control Panel 
to the position indicated. 

(a) TEL TRUN to SLAVE to SXT 

(b) OPTICS COUPLING to DIRECT 

(c) OPTICS SPEED to LO 

(d) OPTICS MODE to MAN 

(e) OPTICS ZERO to OFF 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch on the G&N Indicator Control Panel to ZERO. Wait 15 
seconds. Set OPTICS SPEED to LO. Set OPTICS ZERO to OFF. 

Start tape reader (KST-00201). 

Wait approximately 35 seconds after tape reader stops for R1 = 00001. When 
R1 = 00001 start tape reader. 

When tape reader stops, record contents of Rl, R2 and R3. R1 is run number. 
R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 (Shaft S. F.) shall 
be between 00447 and 00567. 
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6.2.13.5.8 


6.2.13.5.9 


6.2.13.5.10 


6.2.13.5.11 


6.2.13.5.12 


6.2.13.5.13 


6.2.13.5.14 

6.2.13.5.15 

6.2.13.5.16 

6.2.13.5.17 

6.2.13.5.18 

6.2.13.5.19 


6.2.13.5.20 


6.2.13.5.21 


6.2.13.5.22 


6.2.13.5.23 


Start tape reader (KST-00203). 

Wait approximately 35 seconds after tape reader stops for R1 - 00002. 
When R1 = 00002, start tape reader. 

When tape reader stops record contents of Rl, R2 and R3. R1 is run 
number. R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 
(Shaft S. F.) shall be between 00447 and 00567. 

Start tape reader (KST-00205). 

Wait approximately 5 seconds after tape reader steps for Rl = 00003. 

When Rl = 00003, start tape reader. 

When tape reader stops, record contents of Rl, R2 and R3. Rl is run 
number. R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 
(Shaft S. F.) shall be between 00447 and 00567. 

Start tape reader (KST-00207). 

Wait approximately 5 seconds after tape reader stops for Rl = 00004. 

When Rl = 00004, start tape reader. 

When tape reader stops, record contents of Rl, R2 and R3. Rl is run 
number. R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 
(Shaft S. F.) shall be between 00447 and 00567. 

Start tape reader (KST-00211). 

Wait approximately 15 seconds after tape reader stops for Rl = 00005. 
When Rl = 00005, start tape reader. 

When tape reader stops, record contents of Rl, R2 and R3. Rl is run 
number. R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 
(Shaft S. F.) shall be between 00447 and 00567. 

Start tape reader (KST-00213). 

Wait approximately 15 seconds after tape reader stops for Rl = 00006. 
When Rl = 00006, start tape reader. 

When tape reader stops, record contents of Rl, R2 and R3. Rl is run 
number. R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 (Shaft 
S. F.) shall be between 00447 and 00567. 

Start tape reader. When tape reader stops, verify Rl = 00215. Test is 
terminated. 
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Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. 
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6.2.14 

6.2.14.1 

6.2.14.2 

6.2.14.3 

6.2.14.4 

6.2.14.4.1 

6.2.14.4.2 

6.2.14.4.3 

6.2.14.4.4 

6.2.14.4.5 

6.2.14.4.6 


6.2.14.4.7 

6.2.14.4.8 


Stabilization Loop Step Response Test 

Proceed with this test if the Operate Power On Test of 6.2.3 has been per¬ 
formed and system operation has not been interrupted. If system operation 
has been interrupted, perform the Turn On Procedure of 6.2.5.2 before 
proceeding. 

Insure that the Carry-on Command Stimuli Unit, Model No. C14-200, is 
installed and connected. 

Enter VERB 36 into K148. Press the ENTER pushbutton, then the ERROR 
RESET pushbutton. 

Inner Gimbal Response Test. 

Enter code 2032000000 in C-START Module. Press the XEQ/ 

SEAL pushbutton to call up CG 2117 IGA SERVO ERROR. 

Enter the following into K148: 

VERB 41 NOUN 20 ENTER \ 

+00000 , ENTER 

+00000 ENTER 

+00000 ENTER 

Wait 15 seconds. 

Enter VERB 40 NOUN 20, ENTER into K148. Wait 15 seconds. 

Deleted. 


Enter 1000 into R155. Verify and execute to enter a DC step into the IG 
stabilization loop. 4 

CAUTION: If the transient caused by the step input does not settle within 
15 seconds, remove the IMU OPERATE power by setting the G/N POWER 
IMU switch on the LEB Lighting Control Panel to OFF. 

Enter 0000 into R155; the top part of switch should be extinguished. 

Insure that no other function switches on R155 are illuminated. 

Start analog recorder. Press the XEQ/SEAL pushbutton to remove tbs step 
input to the IG Stabilization Loop. The bottom part of switch shall be 
extinguished. 

After the transient has settled, stop the analog recorder. Record the loop 
response time by measuring the time interval between removing the step 
(initial disturbance) and the settling of the error signal to a value equal to 
±5% of the original step amplitude. In addition, record the total number of 
overshoots. See Figure 2 for typical step input response. 
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6.2.14.4.8.1 

6.2.14.4.8.2 

6.2.14.5 

6.2.14.5.1 

6.2.14.5.2 

6.2.14.5.3 

6.2.14.5.4 

6.2.14.5.5 

6.2.14.5.6 

6.2.14.5.7 


Step Input 

* 


l 


S O. 05 Step Input 


-1 Response Time 


TYPICAL STEP INPUT RESPONSE 
FIGURE 2 


The inner gimbal stabilization loop response time shall be less than 0.1 
second. 

The maximum number of overshoots on the IGA Servo Error Signals shall 
be three. 

Middle Gimbal Response Test. 

Enter code 2028000000 into C-START MODULE. Press the 
XEQ/SEAL pushbutton to call up CG 2147 MGA SERVO ERROR. 


Enter the following into K148: 

VERB 41 NOUN 20 ENTER 
+00000 ENTER 

+00000 ENTER 

+00000 ENTER 

Wait 15 seconds. 

Enter VERB 40 NOUN 20 ENTER into K148. Wait 15 seconds. 

Enter 0100 into R155. The top part of switch shall be illuminated. 

Insure that no other function switches on R155 are illuminated. 

Press XEQ/SEAL pushbutton on R155 to enter a DC step into the MG 
Stabilization Loop. 

CAUTION: If the transient caused by the step input does not settle within 
15 seconds, remove the IMU OPERATE power by setting the 
C/N POWER IMU switch on the LEB Lighting Control Panel 
to OFF. 

Enter 0000 into R155. The top part of the switch shall be extinguished. 
Insure that no other function switches on R155 are illuminated. 

Start analog recorder. Press XEQ/SEAL pushbutton to remove the step inputs 
to the MG stabilization loop. 
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6.2.14.5.8 

6.2.14.5.8.1 

6.2.14.5.8.2 

6.2.14.6 

6.2.14.6.1 

6.2.14.6.2 

6.2.14.6.3 

6.2.14.6.4 

6.2.14.6.5 

6.2.14. 6.6 

6.2.14.6.7 

6.2.14.6.8 


After the transients have settled, stop the analog recorder. Record the 
loop response time by measuring the time interval between removing the 
step (initial disturbance) and the settling of the error signal to a value 
equal to ±5% of the original step amplitude. In addition, record the total 
number of overshoots. 

The middle gimbal stabilization loop response time shall be less than 0.1 
second. 

The maximum number of overshoots on the MGA Servo Error signals shall 
be three. 

Outer Gimbal Response Test. 

Enter code 2026000000 in C-START Module. Press XEQ/SEAL 
Pushbutton to oall up CG 2177 OGA SERVO ERROR. 

Enter the following into K148: 

VERB 41 NOUN 20 ENTER 
+00000 ENTER 

+00000 j ENTER 
+00000 ENTER 

Wait 15 seconds. 

Enter VERB 40 NOUN 20, ENTER into K148. Wait 15 seconds. 

Enter 0010 into R155. The top half of the switch shall be illuminated. 
Insure that no other function switches on R155 are illuminated. 

Press XEQ/SEAL pushbutton on R155 to enter a DC step into the 
OG Stabilization Loops. 

NOTE: If the transient caused by the step input does not settle within 
15 seconds, remove the IMU OPERATE power by setting the 
G/N POWER IMU switch on the LEB Lighting Control Panel to OFF. 

Enter 0000 into R155. The top half of the switch shall be extinguished. 
Insure that no other function switches on R155 are illuminated. Start 
analog recorder. Press the XEQ/SEAL pushbutton to remove the step input 
to the OG Stabilization Loop. 

After the transients have settled out, stop the analog recorder. Record the 
loop response time by measuring the time interval between removing the 
step (initial disturbance) and the settling of the error signal to a value equal 
to ±5% of the original step amplitude. In addition, record the total number 
of overshoots. 
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6.2.14.6.8.1 

6.2.14.6.8.2 

6.2.14.7 

6.2.14.7.1 

6.2.14.7.2 
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The outer gimbal stabilization loop response time shall be less than 0.1 
second. 

The maximum number of overshoots on the OGA Servo Error Signals shall 
be five. 

Enter VERB 40 NOUN 20 into K148. Press the ENTER pushbutton. Wait 
15 seconds. 

Enter the following into K148: 

VERB 41 NOUN 20 ENTER 
+00000 ENTER 

+00000 ENTER 

+00000 ENTER 

Deleted. \* . ... v •* "... 
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6.2.15 

6.2.15.1 


6.2.15.2 

6.2.15.2.1 


6.2.15.2.2 

6.2.15.2.3 

6.2.15.3 

6.2.15.3.1 

6.2.15.3.2 

6.2.15.4 

6.2.15.4.1 

6.2.15.4.2 

6.2.15.4.3 

6.2.15.4.4 


6.2.15. 4.5 


6.2.15. 4.6 


IRIG Scale Factor Test 

Verify the appropriate K-START tape for IRIG Scale Factor Test is on the 
K-START tape reader. The tape numbers and their associated Flight Ropes 
are found in Appendix II. 

Start tape reader. 

When tape reader stops verify the following on the CRT DSKY display: 

a. R1 = YYYYY (The value YYYYY is Flight Rope dependent and is found in 

Appendix II) 

b. R2 » +00083 (tape number) 

c. R3 a -YYYZX (X is the tape revision number, YYY is the spacecraft 

number when assigned, and Z is the revision to the rope revision 
number and has meaning for tapes in Section B of Appendix II). 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

E-Memory Program Load. 

Start tape reader. 

When tape reader stops verify that GRT DSKY Row 1 indicates +00000. 

i 

Test Position Data Load (+X Scale Factor) 

Start tape reader. , 

When tape reader stops verify that CRT DSKY Row 1 indicates +00001. 

Start tape reader. 

When tape reader stops, VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

R1 = XXX. XX Nave Base Azimuth 
R2 = XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 120 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position +00001). 
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6.2.15.5 Test Position Data Load (+Y Scale Factor) 

6.2.15.5.1 Start tape reader. 

6.2.15.5.2 When tape reader stops verify that CRT DSKY Row 1 display indicates +00002. 

6.2.15.5.3 Start tape reader. 

6.2.15.5.4 When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 * XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

6.2.15.5.5 On K-148 enter the following: 

\ 

VERB 33 ENTR 

6.2.15.5.6 In approximately 120 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Y HUG scale factor error in parts per million. 
Position+00002.) 

6.2.15.6 Test Position Data Load (+Z Scale Factor). 

6.2.15.6.1 Start tape reader. 

6.2.15.6.2 When tape reader stops verify that CRT DSKY Row 1 display indicates +00003. 

6.2.15.6.3 Start tape reader. * 

6.2.15.6.4 When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl = XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 
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6.2.15.6.5 


6.2.15.6.6 


6.2.15.7 


6.2.15.7.1 


6.2.15.7.2 


6.2.15.7.3 


6.2.15.7.4 


6.2.15.7.5 


6.2.15.7.6 


6.2.15.8 


6.2.15.8.1 


6.2.15.8.2 


6.2.15.8.3 


6.2.15.8.4 
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On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Z IRIG scale factor error in parts per million. 
Position +00003.) 

Test Position Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 * XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude . 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. i 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (-X IRIG scale factor error in parts per million. 
Position-00001.) 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 =* XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTER into K-148 and enter 
correct azimuth. 



6.2.15.8.4 

(continued) 


6.2.15.8.5 


6.2.15.8.6 


6.2.15.9 


6.2.15.9.1 


6.2.15.9.2 


6.2.15.9.3 


6.2.15.9.4 


6.2.15.9.5 


6.2.15.9.6 


6.2.15.10 


6.2.15.10.1 


6.2.15.10.2 


6.2.15.10.3 
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If R2 requires correction enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (-Y IRIG scale factor error in parts per million. 
Position -00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 = XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR * 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (-Z IRIG scale factor error in parts per million. 
Position -00003.) 

Test Position Data Load (+X Scale I actor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates +00001. 

Start tape reader. 
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6.2.15.10.4 


6.2.15.10.5 

6.2.15.10.6 

6.2.15.11 

6.2.15.11.1 

6.2.15.11.2 

6.2.15.11.3 

6.2.15.11.4 


6.2.15.11.5 

6.2.15.11.6 
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When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl = XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position +00001.) 

Test Position Data Load (+Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row l display indicates -H)0002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (+Y IRIG scale factor error in parts per million. 
Position+00002.) 
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6.2.15.12 


6.2.15.12.1 


6.2.15.12.2 


6.2.15.12.3 


6.2.15.12.4 


6.2.15.12.5 


6.2.15.12.6 


6.2.15.13 


6.2.15.13.1 


6.2.15.13.2 


6.2.15.13.3 


6.2.15.13.4 
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Test Position Data Load (+Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

R1 - XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

\ 

VERB 33 ENTR ^ 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (+Z HUG scale factor error in parts per million. 
Position +00003.) 

Test Position Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 = XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 
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6.2.15.13.5 . 

6.2.15.13.6 

6.2.15.14 

6.2.15.14.1 

6.2.15.14.2 

6.2.15.14.3 

6.2.15.14.4 


6.2.15.14.5 

6.2.15.14.6 

6.2.15.15 

6.2.15.15.1 

6.2.15.15.2 

6.2.15.15.3 

6.2.15.15.4 


On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-X IRIG scale factor error in parts per million. 
Position -00001.) 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl = XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude \ 

i 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Y IRIG scale factor error in parts per million. 
Position-00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl = XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude 
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6.2.15.15.4 
(continued) 

6.2.15.15.5 

6.2.15.15.6 

6.2.15.16 

6.2.15.16.1 

6.2.15.16.2 

6.2.15.16.3 

6.2.15.16.4 


6.2.15.16.5 

6.2.15.16.6 

6.2.15.17 

6.2.15.17.1 

6.2.15.17.2 


If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Z IRIG scale factor error in parts per million. 
Position -00003.) 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00001. 
Start tape reader. \ 

l • • 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl = XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position+00001.) 

Test Position Data Load (+Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00002. 
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6.2.15.17.3 


6.2.15.17.4 


6.2.15.17.5 


6.2.15.17.6 


6.2.15.18 


6.2.15.18.1 


6.2.15.18.2 


6.2.15.18.3 


6.2.15.18.4 


6.2.15.18*5 


6.2.15.18.6 


Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

R1 » XXX. XX Nav Base Azimuth 
R2 » XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Y IRIG scale factor error in parts per million. 
Position +00002.) \ 

Test Position Data Load (+Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Z IRIG scale factor error in parts per million. 
Position+00003.) 
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6.2.15.19 


6.2.15.19.1 


6.2.15.19.2 


6.2.15.19.3 


6.2.15.19.4 


6.2.15.19.5 


6.2.15.19.6 


6.2.15.20 


6.2.15.20.1 


6.2.15.20.2 


6.2.15.20.3 

6.2.15.20.4 


Test Position Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

R1 = XXX. XX Nav Base Azimuth 
R2 a XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-X 1RIG scale factor error in parts per million. 
Position-00001.) 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl ■ XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 
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6.2.15.20.5 


6.2.15.20.6 


6.2.15.21 


6.2.15.21.1 

6.2.15.21.2 

6.2.15.21.3 

6.2.15.21.4 


6.2.15.21.5 


6.2.15.21.6 


6.2.15.22 


6.2.15.22.1 


6.2.15.22.2 


6.2.15.22.3 


6.2.15.22.4 
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On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Y IRIG scale factor error in parts per million. 
Position-00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 = XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude > 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Z IRIG scale factor error in parts per million. 
Position-00003.) 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude 
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6.2.15.22.4 
(continued) 


6.2.15.22.5 


6.2.15.22.6 


6.2.15.23 


6.2.15.23.1 


6.2.15.23.2 


6.2.15.23.3 

6.2.15.23.4 


6.2.15.23.5 


6.2.15.23.6 


6.2.15.24 


6.2.15.24.1 


6.2.15.24.2 


6.2.15.24.3 
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If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+X IMG scale factor error in parts per million. 
Position +00001.) 

Test Position Data Load (+Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00002. 
Start tape reader. \ 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl = XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (+Y IMG scale factor error in parts per million. 
Position +00002.) 

Test Position Data Load (+Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00003. 
Start tape reader. 
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6.2.15.24.5 

6.2.15.24.6 

6.2.15.25 

6.2.15.25.1 
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When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Z IRIG scale factor error in parts per million. 
Position +00003.) 

Test Position Data Load (-X Scale Factor) 

» 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl = XXX. XX Nav Base Azimuth 
R2 3 XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-X IRIG scale factor error in parts per million. 
Position-00001.) 
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Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stope verify that CRT DSKY Row l display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 - XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: \ 

t . \ 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Y IR1G scale factor error in parts per million. 
Position-00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl = XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 
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6.2.15.27.5 


6.2.15.27.6 


6.2.15.28 


6.2.15.29 


On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Z IRIG scale factor error in parts per million. 
Position -00003.) 

Terminate this test by entering the following into K-148: 

VERB 36 ENTR Wait 10 seconds. 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

The four-run average Scale Factor Error for each of the six positions shall 
be 0 plus or minus 1750 ppm. 
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6.2.16 

6.2.16.1 

6.2.16.2 

6.2.16.3 

6.2.16.4 
6.2.16.4.1 


6.2.16. 4.2 
6.2.16.4.3 

6.2.16.5 

6.2.16.6 
6.2.16. 6.1 

6.2.16.7 
6.2.16. 7.1 
6.2.16.7.1. 
6.2.16.7.1. 


1MU Performance Test. A reference data sheet is provided at the end of 
this section to aid in data reduction. 

Insure that IMU Operate power and LGC Operate power has been supplied 
for a minimum of one hour and that the IMU is not in a Gimbal Lock condition. 

On CRT, monitor and record IRIG TEMP <CG 2301) and PIPA TEMP 
(CG 2300). 

Verify the appropriate K-START tape for IMU Performance Test is on the 
K-START tape reader. The tape numbers and their associated Flight Ropes 
are found in Appendix II. 

Start tape reader. 

When tape reader stops, verify the following on the CRT DSKY display: 

a. R1 = YYYYY (The value YYYYY is Flight Rope dependent and is found in 

Appendix II) 

b. R2 = +00081 (tape number) 

c. R3 = -YYYZX (X is the tape revision number, YYY is the spacecraft 

number when assigned, and Z is the revision to the rope revision 
Humber and has meaning for tapes in Section B of Appendix II). 

Start tape reader. 

When tape reader stops, wait 15 seconds. 

Start the tape reader. After 15 seconds, verify IMU is coarse aligned to 
zero degrees. 

E-Memory Program Load. 

Start the tape reader. When tape reader stops, verify the following DSKY 
display: 

Row 1 
Row 3 

Test Position +00001. 

E-Memory Program and Test Position Matrix Sum Check 
Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00001. 
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6.2.16.7.2 

6.2.16.7.2.1 

6.2.16.7.3 

6.2.16.7.3.1 

6.2.16.7.3.2 


6.2.16.7.4 

6.2.16.7.4.1 

6.2.16.7.4.2 

6.2.16.7.4.3 

6.2.16.7.5 

6.2.16.7.5.1 

6.2.16.7.5.2 
6.2.16.8 
6.2.16.8.1 
6.2.16.8.1.1 

6.2.16.8.1.2 


Start tape reader. 

When tape reader stops wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG 
indication of 07. The NO ATT lamp shall illuminate and then 
extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX.XX meru). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00002. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00002. 
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6.2.16.8.2 
6.2.16.8.2.1 
6.2.16.8.3 

6.2.16.8.3.1 

6.2.16.8.3.2 


6.2.16.8.4 

6.2.16.8.4.1 

6.2.16.8.4.2 

6.2.16.8.4.3 

6.2.16.8.5 

6.2.16.8.5.1 

6.2.16.8.5.2 

6.2.16.8.6 
6.2.16.8.6.1 

6.2.16.8.6.2 


Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the followi ng ; 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

PIPA Scale Factor Test. 

Start tape reader. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/sec/sec). 

Vertical Drift Test. 

Start tape reader. 

In approximately 67 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX.XX meru/g). 
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i 


i 


6.2.16.8.7 

6.2.16.8.7.1 

6.2.16.8.7.2 
6*2.16.9 

6.2.16.9.1 

6.2.16.9.1.1 

6.2.16.9.1.2 

6.2.16.9.2 

6.2.16.9.2.1 

6.2.16.9.3 

6.2.16.9.3.1 

6.2.16.9.3.2 


6.2.16.9.4 


6.2.16.9.4.1 


6.2.16.9.4.2 


6.2.16.9.4.3 


Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00003. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Bow 1 displays +00003. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. X 

Start tape reader. . 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

How 1 XXX. XX (Nav Base Azimuth) 

Bow 2 XX. XXX (Site Latitude) 

If the display is correct proceed to next step; if it is not, perform the 
following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indication 
of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 
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6.2.16.9.5 

6.2.16.9.5.1 

6.2.16.9.5.2 
6.2.16.10 
6.2.16.10.1 
6.2.16.10.1.1 

6.2.16.10.1.2 
6.2.16.10.2 


6.2.16.10.2.1 


6.2.16.10.3 


6.2.16.10.3.1 


6.2.16.10.3.2 


6.2.16.10.4 


6.2.16.10.4.1 


6.2.16.10.4.2 


6.2.16.10.4.3 


6.2.16.10.5 


6.2.16.10.5.1 


Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position+00004. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00004. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. ' 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX; XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indication 
of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX.XX meru/g). 

PIPA Scale Factor Test. 

Start tape reader. 
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6.2.16.10.5.2 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/sec/sec). 

6.2.16.10.6 

Vertical Drift Test. 

6.2.16.10.6.1 

Start tape reader. 

6.2.16.10.6.2 

In approximately 67 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX.XX meru/g). 

6.2.16.10.7 

Test Termination. 

6.2.16.10.7.1 

Start tape reader. 

6.2.16.10.7.2 

When tape reader stops, wait 10 seconds before continuing. 

6.2.16.11 

Test Position +00005. 

6.2.16.11.1 

E-Memory Program and Test Position Matrix Sum Check. 

6.2.16.11.1.1 

Start tape reader. 

6.2.16.11.1.2 

When tape reader stops, verify DSKY Row 1 displays +00005. 

6.2.16.11.2 

Start tape reader. 

6.2.16.11.2.1 

When tape reader stops, wait 20 seconds. 

6.2.16.11.3 

Test Initialization. 

6.2.16.11.3.1 

Start tape reader. 

6.2.16.11.3.2 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 


Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 
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6.2.16.11.4 

6.2.16.11.4.1 

6.2.16.11.4.2 

6.2.16.11.4.3 

6.2.16.11.5 
6.2.16.11.6.1 

6.2.16.11.5.2 
6.2.16.12 
6.2.16.12.1 
6.2.16.12.1.1 

6.2.16.12.1.2 
6.2.16.12.2 
6.2.16.12.2.1 

6.2.16.12.3 

6.2.16.12.3.1 

6.2.16.12.3.2 


PIPA Scale Factor Test 
Start tape reader. Record time. 

When tape reader stops, verify DSKY blanks except for PROG indi¬ 
cation of 07. The NO ATT, PROG ALARM and GIMBAL LOCK lamps 
shall be lit. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
time. Record DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX 
cm/sec/sec). GIMBAL LOCK lamp shall be out. 

Test Termination. 

Start taps reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00006. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00006. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX (Correct Site Latitude) 
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6.2.16.12.4 


6.2.16.12.4.1 


6.2.16.12.4.2 


6.2.16.12.4.3 


6.2.16.12.5 


6.2.16.12.5.1 


6.2.16.12.5.2 


6.2.16.13 


6.2.16.13.1 


6.2.16.13.1.1 


6.2.16.13.1.2 


6.2.16.13.2 


6.2.16.13.2.1 


6.2.16.13.3 


6.2.16.13.3.1 


6.2.16.13.3.2 


PIPA Scale Factor Test. 

Start tape reader. Record time. 

When tape reader stops, verify DSKY blanks except for PROG 
indication of 07. The NO ATT, PROG ALARM and GIMBAL LOCK 
lamps shall be lit. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. 

Record time. Record DSKY Row 1 and Row 2 display (XXXXX. and 
• XXXXX cm/sec/sec). GIMBAL LOCK lamp shall be out. 

Test Termination. 

8tart tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position+00007. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops verify DSKY Row 1 displays +00007. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. - 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX.XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 
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6.2.16.13.4 

Horizontal Drift Test. 

6.2.16. 13.4.1 

Start tape reader. 

6.2.16.13.4.2 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

6.2.16.13.4.3 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru/g). 

6.2.16.13.5 

Test Termination. 

6.2.16.13.5.1 

Start tape reader. 

6.2.16.13.5.2 

When tape reader stops, wait 10 seconds before continuing. 

6.2.16.14 

Test Position +00008. 

6.2.16.14.1 

E-Memory Program and Test Position Matrix Sum Check. 

6.2.16.14.1.1 

Start tape reader. 

6.2.16.14.1.2 

When tape reader stops, verify DSKY Row 1 displays +00008. 

6.2.16.14.2 

Start tape reader. 

6.2.16.14.2.1 

When tape reader stops, wait 20 seconds. 

6.2.16.14.3 

Test Initialization* 

6.2.16.14.3.1 

Start tape reader. 

6.2.16.14.3.2 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 

Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

6.2.16.14.4 

Horizontal Drift Test 

6.2.16.14.4.1 

Start tape reader. 
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6.2.16.14.4.2 

When tape reader stops, verify DSKY blanks except for PROG indi¬ 
cation of 07. The NO ATT lamp shall illuminate and then extinguish 

6.2.16.14.4.3 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. 

Record DSKY Row 2 display (XXX. XX meru). 

6.2.16.14.5 

Test Termination. 

6.2.16.14.5.1 

Start tape reader. 

6.2.16.14.5.2 

When tape reader stops, wait 10 seconds before continuing. 

6.2.16.15. 

Test Position +00009. 

6.2.16.15.1 

E-Memory Program and Test Position Matrix Sum Check. 

6.2.16.15.1.1 

Start tape reader. 

6.2.16.15.1.2 . 

When tape reader stops, verify DSKY Row 1 displays +00009. 

6.2.16.15.2 

Start tape reader. 

6.2.16.15.2.1 

When tape reader stops, wait 20 seconds. 

6.2.16.15.3 

Test Initialization. 

6.2.16.15.3.1 

Start tape reader. 

6.2.16.15.3.2 

When VERB 06 NOUN 41 flashes, verify DSKY displays the 
following: 


Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 


If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 


VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

6.2.16.15.4 

Horizontal Drift Test. 

6.2.16.15.4.1 

Start tape reader. 

6.2.16.15.4.2 

When tape reader stops, verify DSKY blanks except for PROG indica- 
cation of 07. The NO ATT lamp shall illuminate and then extinguish. 
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6.2.16.15.4.3 

6.2.16.15.5 

6.2.16.15.5.1 

6.2.16.15.5.2 
6.2.16.16 
6.2.16.16.1 
6.2.16.16.1.1 

6.2.16.16.1.2 
6.2.16.16.2 
6.2.16.16.2.1 

6.2.16.16.3 

6.2.16.16.3.1 

6.2.16.16.3.2 


6.2.16.16.4 

6.2.16.16.4.1 

6.2.16.16.4.2 
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ND1002379 J 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

Test Termination 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00010. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00010. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 
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6.2.16.16.4.3 

6.2.16.16.5 

6.2.16.16.5.1 

6.2.16.16.5.2 
6.2.16.17 

6.2.16.17.1 

6.2.16.17.1.1 

6.2.16.17.1.2 

6.2.16.17.2 

6.2.16.17.2.1 

6.2.16.17.3 

6.2.16.17.3.1 

6.2.16.17.3.2 


In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00011. 

E- Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00011. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX (Correct Site Latitude) 
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6.2.16.17.4 Horizontal Drift Test. 

6.2.16.17.4.1 Start tape reader. 

6.2.16.17.4.2 When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

6.2.16.17.4.3 In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX.XX meru). 

6.2.16.17.5 PIPA Scale Factor Test. 

6.2.16.17.5.1 Start tape reader. 

6.2.16.17.5.2 In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/sec/sec). 

6.2.16.17.6 Test Termination. 

6.2.16.17.6.1 Start tape reader. 

6.2.16.17.6.2 When tape reader stops, wait 10 seconds before continuing. 

6.2.16.18 Test Position +00012. 

6.2.16.18.1 E-Memory Program and Test Position Matrix Sum Check 

6.2.16.18.1.1 Start tape reader. 

6.2.16.18.1.2 When tape reader stops, verify DSKY Row 1 displays +00012. 

6.2.16.18.2 Start tape reader. 

6.2.16.18.2.1 When tape reader stops, wait 20 seconds. 

6.2.16.18.3 Test Initialization. 

6.2.16.18.3.1 Start tape reader. 

6.2.16.18.3.2 When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 


Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 
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6.2.16.18.3.2 

(continued) 

6.2.16.18.4 

6.2.16.18.4.1 

6.2.16.18.4.2 

6.2.16.18.4.3 

6.2.16.18.5 

6.2.16.18.5.1 

6.2.16.18.5.2 

6.2.16.18.6 
6.2.16.18.6.1 

6.2.16.18.6.2 
6.2.16.19 

6.2.16.19.1 

6.2.16.19.1.1 

6.2.16.19.1.2 

6.2.16.19.2 
6.2.16.19.2.1 

6.2.16.19.3 


If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth *0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

PIPA Scale Factor Test. 

Start tape reader* 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXX. and .XXXXX cm/sec/sec). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00013. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00013. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 
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6.2.16.19.3.1 Start tape reader. 

6.2.16.19. 3.2 When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 

Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0. 5 deg) 

XX. XXX (Correct Site Latitude) 


6.2.16.19.4 

Horizontal Drift Test. 

6.2.16.19.4.1 

Start tape reader. 

6.2.16.19.4.2 

When tape reader stops, verify DSKY blanks except for PROG indication 
of 07. The NO ATT lamp shall illuminate and then extinguish. 

6.2.16.19.4.3 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

6.2.16.19.5 

Test Termination. 

6.2.16.19. 5.1 

Start tape reader. 

6.2.16.19. 5.2 

When tape reader stops, wait 15 seconds before continuing. 

6.2.16.20 

On CRT, record IRIG TEMP (CG 2301) and PIPA TEMP (CG 2300). 

6.2.16.21 

Start Tape Reader. 

6.2.16.22 

Calculations. 


NOTE: Use Post Vibration or System Test data points only. 
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6.2.16.22.1 
6.2.16.22.1.1 


6.2.16.22.1.2 


Y PIPA Data Correction Calculation. 

From the uplink file tape, the compressed data tape or the PCM tape, 
request a data reduction of the X and Z accelerometer AV counts 
(addresses 37 and 41, respectively) and the TIME 2 and TIME 1 registers 
(addresses 24 and 25, respectively) for the period during which the Y 
PIPA test was being performed in Positions 5 and 6 of the IMU Perform¬ 
ance Test. 

Perform the following calculations for Position 5. 

G * 5 - (Gg/Cos 0y 5 ) 
where: 

Gg * Measured acceleration term (line i) 

G’g ■ Corrected acceleration term 
Cos 0y 5 ■ 1- ( 6 ^ 5 / 2 ) for small angles 

0y 5 “ v/« 2 x5 + « 2 z5 

and: v > 

•z5 ■ < av x 5 - AVxBla.) (S.F. X )/(AT) (local g) 

•x 5 “ (AV z5 - AV Z Bias) (S.F.^/fAT) (local g) 
and: 

AV X Bias - (X PIPA Bias) (AT)/S.F. X 

AV Z Bias - (Z PIPA Bias) (AT)/S.F. Z 

8 . F. and Bias terms are obtained from Positions 1 through 4 of the 
IMU Performance Test. 
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6.2.16.22.1.3 Perform the following calculations for Position 6. 
G' 6 - (Gg/Cos 0y 6 ) 
where: 

Gg ■ Measured acceleration term (line j) 

G'g ■ Corrected acceleration term 
Cos 6yg ■ 1 - (9 2 y 6 /2) for small angles 

®ye “ \A 2 x6 + « 2 z6 
and: 


6.2.16.22.2 


6.2.16.22.3 


6.2.16.22.4 


•z6 " < AV x6 - AV X Bia ») (S-F-x) / <*T) (local g) 

0 x6 " < AV z6 " AV Z Bia8 > (S* F -z> / ( AT > Q 00 * 1 K) 
and: 

AV X Bias - (X PIPA Bias) (AT)/S.F. X 

Av z Bias - (Z PIPA Bias) (AT)/S.F. Z 

S. F. and Bias terms are obtained from Positions 1 through 4 of the 
IMU Performance Test. 

Obtain data from last IRIG and/or PIPA Test and fill in Data Sheet 

*i-r 

Obtain data from second last IRIG and/or PIPA Test and fill in 
Data Sheet xj_2* 

Obtain data from third last IRIG and/or PIPA Test and fill in 
Data Sheet Xj_ 3 . 
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6.2.16,22.5 Perform the following calculations for each item appearing on 

Data Sheet xj. 

NOTE: See Paragraph 5.5 before continuing. 

D i ■ I *i-i - x i | 

»2-| + 1*1-2-^-il 

D 3 “ J * 1-3 " *1-2 j + | x i-2 * * 1-1 | + J *1-1 ' X 1 j 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.2.16. 

7.4.3 

+N BDY - ADOAY 
Position +00001 

meru/g 

( )_•„ 

6.2.16. 

8.4.3 

+N BDZ - ADOAZ 
Position +00002 

meru/g 

( )_•„ 

6.2.16.. 

8.5.2 

-X PIPA Test 
Position +00002 

cm/sec 2 

( )oo_• 

( ) 

6.2.16. 

8.6.2 

-N BDX + ADIAX 
Position +00002 

meru/g 

( )_•„ 

6.2.16. 

9.4.3 

+N BDX - ADO AX 
Position +00003 

! 

meru/g 

( )_*_ 

6.2.16. 

10.4.3 

+N BDY + ADS RAY 
Position +00004 

meru/g 

i )_•„ 

6.2.16. 

10.5.2 

-Z PIPA Test 
Position +00004 

cm/sec 2 

( )00_. 

( ) 

6.2.16. 

10.6.2 

+N BDZ + ADIAZ 
Position +00004 

meru/g 

( )_ 

6.2.16 
11.4.3 

+Y PIPA Test 
Position +00005 

cm/sec2 

( )00_. 

( ) 
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DATA SHEET (continued) 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.2.16. 
12.4.3 

-Y PIPA Test 
Position +00006 

cm/sec, 2 

( )00_• 

( ) 

6.2.16 
13.4.3 

-NBDX+ .707 
(ADS RAX - ADO AX) 
Position +00007 

meru/g 

( )_•„ 

6.2.16. 

14.4.3 

-.707 (NRDZ+NBDY) 
+0. 5 (ADIAZ-ADIAY) 
+0.5 (ADSRAY + 
ADSRAZ) Position 
+00008 

meru/g 

1 

( )_•„ 

6.2.16. 

15.4.3 

-NBDZ + . 707 
(ADSRAZ-ADO AZ) 
Position +00009 

meru/g 

( )_•„ 

6.2.16 
16.4.3 

.707 (NBDY-NBDX) 
+0.5 (ADIAY-ADIAX) 
+0.5 (ADSRAX) + 

0.5 (ADOAY) 
Position +00010 

meru/g 

( — 

6.2.16 

17.4.3 

-NDBX - ADO AX 
Position +00011 

meru/g 

( )_•„ 

6.2.16. 
17.5.2 

+Z PIPA Test 
Position +00011 ! 

cm/sec 2 

( )00_• 

( ) 

6.2.16. 

18.4.3 

+NBDY+ADOAY 
Position +00012 

meru/g 

( )_*„ 

6.2.16. 

18.5.2 

4X PIPA Test 
Position +00012 

cm/sec 2 

( >00_• 

( ) 

6.2.16. 

19.4.3 

+NBDZ + ADO AZ 
Position +00013 

meru/g 

( )_•„ 
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DATA SHEET 


CALCULATION 

PARAMETER 

UNITS 

line a + line a . . 

NBDY 

meru 

2 " ( ) —• — 

NBDY - ADO AY + NBDY + ADO AY 

2 

Transfer result to line ao 

line q - line a , . 

ADOAY 

meru/g 

2 * < > —' — 

NBDY + ADO AY - (NBDY - ADOAY) 

2 

line b + line s u 1 

2 m y —‘—• 

NBDZ - ADOAZ + NBDZ + ADOAZ 

2 

Transfer result to line ap 

NBDZ 

meru 

line s - line b , . 

2 " ( '-*- 

NBDZ + ADOAZ - (NBDZ - ADOAZ) 

ADOAZ 

meru/g 

2 

line e - line o m . 

2 “ < >- 

NBDX - ADO AX - (-NBDX - ADO AX) 

NBDX 

meru 

2 

Transfer result to line aq 

line e + line o . 

2 *<-D«< 

NBDX - ADO AX - NBDX - ADO AX X (-1) 

ADO AX 

meru/g 

2 


!2 
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DATA SHEET (continued) 


CALCULATION 

PARAMETER 

UNITS 

line d 4- line x * ( )_•_ 

(-NBDX4ADIAX) + NBDX 

Transfer result to line au 

ADIAX 

meru/g 

line f - line t * ( )_*_ 

(+NBDY + ADSRAY) -~NBDY 

Transfer result to line ar 

ADSRAY 

meru/g 

line h - line v * ( )_*_ 

(+NBDZ+ ADIAZ); - NBDZ 

Transfer result to line av 

ADIAZ 

meru/g 

Qine k+line x+ . 707 line y] x 1.414 
PNBDX+.707 ADS RAX -.707 ADO AX 
+ NBDX 4- . 707 ADOAlO x 1.414 

Transfer results to line at 

ADSRAX 

meru/g 

(line m + line v + line w) x 1.414 

QNBDZ +. 707(ADSRAZ-ADOAZ) 

4 NBDZ 4.707 ADOAZ) x 1.414 

Transfer results to line as 

ADSRAZ 

meru/g 

(line n - . 707 line t 4 .707 line x + 0.5 
line z - 0.5 line ac - 0.5 line u) x 2 
Q07(NBDY-NBDX) 4 0.5( ADIA Y -ADIAX) 
40.5 ADSRAX4 0.5 ADOAY 
-. 707 NBDY4.707 NBDX4 0.5 ADIAX 
-0. 5 ADS RAX -0.5 ADOA^ x2 

Transfer results to line aw. 

ADIAY 

meru/g 

line r - line c ■ ( ) 

PIPA X2G 

cm/sec 2 

line i - line j * ( ) 

PIPA Y2G 

cm/sec 2 

line p - line g * ( ) 

i 

PIPA Z2G 

cm/sec2 
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DATA SHEET (continued) 


CALCULATION 

PARAMETER 

UNITS 

1958.48 — line af x 1 cm/sec pulse ■ 
Subtract 1.000000 from this value, 
multiply x 106 and transfer results to 
line ax. 

X PIPA S. F. 

cm/sec/ 

pulse 

1958.48 — line ag x 1 cm/sec/pulse * 
Subtract 1.000000 from this value, 
multiply x 10® and transfer results to 
line ay. 

Y PIPA S. F. 

cm/sec/ 

pulse 

1958.48 — line ah x 1 cm/sec/pulse * 
Subtract 1.000000 from this value, 
multiply x 10® and transfer to line az. 

Z PIPA S. F. 

cm/sec 

pulse 

1/2 (line r + line c) * ( )_•__ 

Transfer results to line ba. 

x X PIPA Bias 

cm/sec 2 

1/2 (line i + line j) ■ ( )_•_ 

Transfer results to line bb. 

Y PIPA Bias 

cm/sec 2 

1/2 (line p + line g) * ( )_*_ 

Transfer results to line be. 

Z PIPA Bias 

cm/sec 2 
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DATA SHEET (xj) 


PARAMETER 

UNITS 

MIN 

VALUE 

RECORDED 

VALUE 

MAX 

VALUE 

REJ 

ACC 

ao 

ap 

aq 

ar 

as 

at 

an 

av 

aw 

ax 

ay 

az 

ba 

bb 

be 

NBDY 

meru 

-15 


+15 



NBDZ 

meru 

-15 


+15 



NBDX 

meru 

-15 


+15 



ADS RAY 

meru/g 

-40 


+40 



ADSRAZ 

meru/g 

-40 


+40 



ADSRAX 

meru/g 

-40 


+40 



ADIAX 

meru/g 

-100 


+100 



ADIAZ 

meru/g 

-100 


+100 



ADLAY 

meru/g 

-100 


+100 



X PIPA 

8. F.error 
from line ai 

PPM 

-1900 

\ 

+1900 



Y PIPA 

S.F. error 
from line ai 

PPM 

-1900 


+1900 



Z PIPA 

S. F. error 
from line ak 

PPM 

-1900 


+1900 



X PIPA Bias 
from line al 

cm/sec 2 

-3.1 


+3.1 



Y PIPA Bias 
from line am 

cm/sec 2 

-3.1 


+3.1 



Z PIPA Bias 
from line an 

cm/sec 2 

-3.1 


+3.1 
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DATA SHEET 


PARAMETER 

UNITS 


MAX 

D 2 

MAX 

D 3 

MAX 

NBDY 

meru 


6.0 


9.0 


11.0 

NBDZ 

mem 


6.0 


9.0 


11.0 

NBDX 

mem 


6.0 


9.0 


11.0 

ADSRAY 

mem/g 


14.0 


21.0 


25.0 

ADSRAZ 

meru/g 


14.0 


21.0 


25.0 

ADSRAX 

mem/g 


14.0 


21.0 


25.0 

ADIAX 

mem/g 


17.0 


33.0 


40.0 

ADIAZ 

mem/g 


17.0 


33.0 


40.0 

ADIAY 

mem/g 


17.0 


33.0 


40.0 

X PIPA S. F. 

error 

PPM 


400 


500 


600 

Y PIPA S. F. 

error 

PPM 


400 


500 


600 

Z PIPA S. F. 

error 

PPM 


400 


500 


600 

X PIPA Bias 

cm/sec 2 


0.50 


0.70 


0.9 0 

Y PIPA Bias 

cm/sec 2 


0.50 


0.70 


0.90 

Z PIPA Bias 

cm/sec 2 


0.50 


0.70 


0.90 
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DATASHEET (x^) 


PARAMETER 

UNITS 

. RECORDED VALUE 

NBDY 

meru 


NBDZ 

meru 


NBDX 

meru 


ADSRAY 

meru/g 


ADSRAZ 

meru/g 


ADS RAX 

meru/g 


ADIAX 

meru/g 


ADIAZ 

meru/g 


ADIAY 

meru/g 


X PIPA S. F. error 

PPM 


Y PIPA S. F. error 

PPM 


Z PIPA S. F. error 

PPM 


X PIPA Bias 

cm/sec2 


Y PIPA Bias 

cm/sec2 ] 


Z PIPA Bias 

cm/sec^ 1 
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DATA SHEET (Xj-2) 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

meru 


NBDZ 

meru 


NBDX 

meru 


ADSRAY 

meru/g 


ADSRAZ 

... ... . ... 

meru/g 


ADS RAX 

meru/g 


ADIAX 

meru/g 


ADIAZ 

meru/g ' 


ADIAY 

meru/g 


X PIPA 8. F. error 

PPM 


Y PIPA S.F. error 

PPM 


Z PIPA S.F.error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/seo 2 
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DATA SHEET (x^g) 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

meru 


NBDZ 

mera 


NBDX 

meru 


ADSRAY 

meru/g 


ADSRAZ 

meru/g 


ADSRAX 

meru/g 


ADIAX 

meru/g 


ADIAZ 

meru/g 


ADIAY 

meru/g 


X PIPA S.F.error 

PPM 


Y PIPA S.F. error 

PPM 


Z PIPA S.F.error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec 2 




6.2.17 


6.2.18 


6.2.18.1 


6.2.18.2 


6.2.18.3 


6.2.18.4 


6.2.18.4.1 


6.2.18.4.2 


6.2.18.4.3 


6.2.18.4.4 


6.2.18.4.5 


6.2.18.4.6 


6.2.18.4.7 
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8XT-NB-IMU Fine Align Test (see Table HI, Section 5) 

Gyro Compassing Test 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTIC8. Verify that +28 vdc OPTICS OPERATE BUS (CG 1530) is 
+28.0±3.0 vdc. Verify that the OPTX 28V 800 cps 1% O' (CG 1211) and 
OPTX 28V 800 cps 5% -90° (CG 1212) are not flashing in the CRT. 

Enter the following into the CMC: % 

VERB 37 ENTER 01 ENTER 

When PROG display changes to 02. record time as Tq. 

Gyro Compassing Accuracy 

Wait 120 minutes from T Q . Record Inner. Middle and Outer Gimbal CDU 
readings every 5 minutes for the next 2 hours. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. 

Enter VERB 65, ENTER into DSKY. 

Observe the PROG display on the DSKY change to 03. 

When VERB 06 NOUN 41 flashes on the DSKY, insure Rl and R2 display Target 
1 azimuth and elevation. 

a. Rl = +XXX. XX (Target 1 azimuth) 

b. R2 = +XX. XXX (Target 1 elevation) 

c. R3 = 00001 

Verify the data appearing in Rl and R2 and if correct, proceed. If not correct, 
perform the following sequence: 

a. VERB 24, ENTER 

b. +XXX. XX, ENTER (Target 1 azimuth) 

c. +XX.XXX, ENTER (Target 1 elevation) 

After the correct readings for Rl and R2 are verified, enter VERB 33, 

ENTER into the DSKY. 

When VERB 06 NOUN 41 flashes on the DSKY, insure that Rl and R2 display 
Target 2 azimuth and elevation. 

a. Rl = XXX. XX (Target 2 azimuth) 

b. R2 = XX. XXX (Target 2 elevation) 

c. R3 = 00002. 
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6.2.18.4.8 Verify the data appearing in R1 and R2 and if correct, perform the following 
sequence: 

a. VERB 24, ENTER 

b. +XXX.XX, ENTER (Target 2 azimuth) 

c. *XX.XXX, ENTER (Target 2 elevation) 

6.2.18.4.9 After the correct readings for R1 and R2 are verified, enter VERB 33, 

ENTER into the DSKY. 

6. 2.18.4.10 Set the OPTICS ZERO switch to OFF. Enter VERB 33 ENTER into the DSKY. 

6.2.18.4.11 When the DSKY displays V51 flashing and R1 ■ 00001 set the OPTICS MODE switch 
on the G&N Indicator Control Panel to CMC. The CMC will align the SXT star LOS to the Target 
1 position. When the alignment is complete as observed by no further movement of the Telescope 
Panel Angle Counters (TPAC) set the OPTICS MODE switch to MANUAL. 

6.2.18.4.12 Using the OPTICS Hand Controller and a convenient CONTROLLER SPEED, align 

the SXT St LOS with Target 1 and press the MARK pushbutton. In approximately 30 seconds 
VERB 50 NOUN 25 shall flash with R1 - 00016. If satisfied that the MARK was good press the 
PRO pushbutton, ff not satisfied with MARK, press the MARK REJECT pushbutton and repeat 
this step. | N 

6.2.18.4.13 When the DSKY displays VERB 51 flashing and R1 » 00002 set the OPTICS MODE 
switch to CMC. The CMC will align the SXT to the Target 2 position. When alignment is 
complete as observed by no further movement of the TP AC, set the OPTICS MODE switch to 
MANUAL. 

6.2.18.4.14 Using the OPTICS Hand Controller and a convenient CONTROLLER SPEED, align 
the SXT St LOS with Target 2 and press the MARK pushbutton. In approximately 30 seconds 
VERB 50 NOUN 25 shall flash and R1 * 00016. ff satisfied that the MARK was good press the 
PRO pushbutton. If not satisfied with the MARK press the MARK REJECT pushbutton and repeat 
this step. 


6.2.18.4.15 On the DSKY, observe the following data displayed: 

VERB 06 NOUN 93 

R1 * *XX. XXX (X gyro elevation error, deg) 

R2 * *XX. XXX (Y gyro elevation error, deg) 

R3 - iXX. XXX (Z gyro azimuth error, deg) 

Record Rl, R2 and R3. The X and Y gyro elevation error shall be 0.00±0.55 degrees and 
the Z gyro azimuth error shall be 0.00±0.3 degrees. Enter VERB 34 ENTR into the DSKY. 
Observe PROG display on DSKY change to 02... 

6.2.18.4.16 Immediately re peat steps 6.2.18.4. 2 through 6. 2.18.4.15 twice. 

6.2.18.4.17 Repeat steps 6. 2.18.4.1 through 6.2.18.4.15 at 150, 180 and 210 minutes from T Q . 
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6.2.18.4.18 

Enter VERB 36 ENTR into the DSKY. 

6.2.18.4.19 

Enter the following into the DSKY: 

VERB 41 

NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 


Set the G&N POWER OPTICS switch on the LEB Lighting Control Panel to OFF. 

6.2.18.5 Gyro Compassing Stability 

6.2.18.5.1 Calculate the average of the first three X and Y gyro elevation errors and the 
first three Z gyro azimuth errors. 

6.2.18.5.2 The last three X and Y gyro elevation errors shall not deviate from the baseline 
X and Y gyro elevation errors determined above by more than ±0.15 degrees. 

6.2.18.5.3 The last three Z gyro azimuth errors shall not deviate from the baseline Z 
gyro azimuth error determined above by more than ±0.06 degrees. 
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6.2.19 


6.2.19.1 


6.2.19.2 


6.2.19.3 


NOTE: 


6.2.19.4 


6.2.19.5 


6.2.19.5.1 


CAUTION: 


NOTE: 


6.2.19.6 


6.2.19.7 


6.2.19.8 

6.2.19.9 


6.2.19.9.1 


6.2.19.9.2 


CMC Voitage Margin Test 

Verify that the G&N IMU HTR MNA and MNB circuit breaders are 
engaged. Computer MNA and MNB breakers are engaged, IMU MNA 
and MNB circuit breakers are not engaged, and the G&N Power-IMU 
switch on the LEB Lighting Control Panel is in the OFF position. 

On the PSA Adapter Module (PSAAM), set the INHIBIT VOLTAGE FAIL 
switch to ON. 

Rotate the LEB LTS NUMERICS SEL to approximately center position. 
Decrease the lighting to an absolute discernible minimum. 

This condition should not be altered throughout the test. 

On K-148 enter the following: 

VERB 36 ENTR 

Into R-154 insert 0001. Verify and execute. 

Into R-153 insert 1100. Verify and execute. 

During the performance of this test, the +4 VDC CMC Power Supply 
shall not be operated at less than +2.5 vdc or greater than +5.2 vdc 
(CG 1030). The +14 VDC CMC Power Supply shall not be operated 
at less than +8.5 vdc or greater than +17.0 vdc (CG 1020). 

The flashing indication of the CMC Power Supplies on the CRT may 
be disregarded for this test. 

Fail Voltage Detector Test 

On K-148 enter the following sequence: 

VERB 21 NOUN 27 ENTR 
00010 ENTR 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to OFF. 

Into C-156 insert +000001244. Execute and verify. 

Into R-154 insert 0101. Execute and verify. 

Into C-156 insert +XX.X001244. (The value XX. X shall be slowly 
increased until a CMC Voltage Fail occurs.) Execute and verify. 
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6.2.19.10 

6.2.19.10.1 

6.2.19.10.2 

6.2.19.11 

t i i 

6.2.19.12 

6.2.19.12.1 

6.2.19.13 

6.2.19.14 

6; 2 ; 19:15 

6.2.19.16 

6.2.19.17 

6.2.19.17.1 

6.2.19.17.2 

6.2.19.18 

6.2.19.18.1 

6.2.19.18.2 

6.2.19.19 

6.2.19.20 


On the DSKY, verify the RESTART lamp is lit. 

On the G&N panel verify the CMC Warning light is on and the 
MASTER ALARM light is on. 

Press the MASTER ALARM pushbutton to reset. 

On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. Verify CHAN 77 
display on CRT has Bit 6 on. Other combinations of bits are permissible, 
but Bit 6 must be on. 

On the CRT, verify the +14 VDC CMC supply (CG 1020) is between 
15.6 and 16.4 vdc. Record. 

Record the final C-START setting. 

Into R-154 insert 0001. Execute and verify. 

On K-148 enter the following: 

VERB 36 ENTR 

press RSET ; \ 

i > ' 

On K-148 enter the following: 

VERB 21 NOUN 27 ENTR 
00010 ENTR 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to OFF. 

Into C-156 insert -000001244. Execute and verify. 

Into R-154 insert 0101. Execute and verify.. 

Into C-156 insert -XX.X001244. (The value XX. X shall be increased, 
negatively, until a CMC Voltage Fail occurs.) Execute and verify. 

On the DSKY, verify the RESTART lamp is lit. 

On the G&N panel verify the CMC Warning light is on. and the 
MASTER ALARM light is on. 

Press the MASTER ALARM pushbutton to reset. • 

On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. Verify CHAN 77 
display on CRT has Bit 6 on. Other combinations of bits are permissible 
but Bit 6 must be on. 

On the CRT, verify the +14 VDC CMC supply (CG 1020) is between 12.1 and 
12.8 vdc. Record. 
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6.2.19.21 


6.2.19.22 


6.2. 19.23 


6.2.19.24 


6.2.19.25 


6.2.19.26 


6.2.19.26.1 


6.2.19.26.2 


6.2.19.27 


6.2.19.27.1 


6.2.19.27.2 


6.2.19.28 


6.2.19.29 


6.2.19.30 


6.2.19.31 


6.2.19.32 
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Record the final C-START setting. 

Into R-154 insert 0001. Execute and verify. 

On K-148 enter the following: 

VERB 36 ENTR 

Press RSET v * 

Into C-156 insert +000001244. Execute and verify. 

On K-148 enter the following: 

VERB 21 NOUN 27 ENTR 
00010 ENTR 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to OFF. 

Into C-156 insert +000001234. Execute and verify. 

Into R-154 insert 0011. Execute and verify. 

Into C-156 insert +XX. X001234. (The value XX.X shall be slowly 
increased until a CMC Voltage Fail occurs.) Execute and verify. 

On the DSKY, verify the RESTART lamp is lit. 

On the G&N panel verify the CMC Warning light is lit and the 
MASTER ALARM light is on. 

Press the MASTER ALARM pushbutton to reset. 

On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. Verify CHAN 77 
display on CRT has Bit 6 on. Other combinations of bits are permissible 
but Bit 6 must be on. 

On the CRT verify the +4 VDC CMC Supply (CG 1030) is between 
4.2 and 4.7 vdc. Record. 

Record the final C-START setting. 

Into R-154 insert 0001. Execute and verify. 

On K-148 enter the following: 

VERB 36 ENTR 

Press RSET { 
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6.2.19.33 On K-148 enter the foliowing: 

VERB 21 NOUN 27 ENTR 
00010 ENTR 

6.2.19.34 On the PSAAM place the INHIBIT VOLTAGE FAIL switch to OFF. 

6.2.19.35 Into C-156 insert -000001234. Execute and verify. 

6.2.19.35.1 Into R-154 insert 0011. Execute and verify. 

6.2.19.35.2 Into C-156 Insert -XX.X001234. (The value XX. X shall be Increased, 
negatively, until a CMC Voltage Fail occurs.) Execute and verify. 

6.2.19.36 On the DSKY, verify the RESTART lamp is lit. 

6.2.19.36.1 On the G&N panel verify the CMC Warning light is on and the 

MASTER ALARM light is on. 

6.2.19.36.2 Press the MASTER ALARM pushbutton to reset. 

6.2.19.27 On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. Verify CHANN 77 

6 must\>e^on^^ ^ ° n * ^ ler com ^i na tions of bits are permissible 
6.2.19.38 On the CRT verify the +4 VDC CMC supply (CG 1030) is between 

, 3.8 and 3.4 vdc. Record. 

i 6.2.19.39 Record the final C-START setting. 

6.2.19.40 Into R-154 insert 0001. Execute and verify. 

6.2.19.41 On K-148 enter the following: 

VERB 36 ENTR 

Press RSET ; 

6.2.19.42 Into C-156 insert +000001234. Execute and verify. 

6.2.19.43 Voltage Margin Test 

6.2.19.44 Verify the appropriate K-START tape for CSM Seif-Check Test is 

on the K-START tape reader. The tape numbers and their associated 
Flight Ropes are found in Appendix II. 

6.2.19.44.1 Start the tape reader. 


136 



APOLLO G&N Specification 
ND1002379 REV J 


APPENDIX H - SECTION B 
NEW TAPE NUMBER FORMAT 


NAME 

NUMBER 

PROGRAM 

R1 

R3 

CM Self-Check Test 

F11C0720-K10538-X 

Colossus IID 

11072 

-YYY0X 

CM G/N OPCHK 

F11C0720-K10531-X 

x (Comanche 

11072 

-YYY0X 

CM Semi-Automatic Mode Test 

F11C0720-K10530-X 

Rev 72) 

11072 

-YYY0X 

IRIG Scale Factor Test 

F11C0720-K00083-X 


11072 

-YYY0X 

IMU Performance Test 

F11C0720-K00081-X 


11072 

-YYY0X 

Alarms and Interrupts Test 

F11C0720-K10545-X 


11072 

-YYYOX 

Alms & Int Test/Rstrt Mon 

F11C0720-K10550-X 


11072 

-YYY0X 

CM Self Test 

F11C1080-K10538-X 

Colossus HE 

11108 

-YYY0X 

CM G/N OPCHK 

F11C1080-K10531-X 

(Comanche 

11108 

-YYY0X 

CM Semi-Automatic Mode Test 

F11C1080-K10530-X 

Rev 108) 

11108 

-YYY0X 

IRIG Scale Factor Test 

F11C1080-K00083-X . 


11108 

-YYY0X 

Alms & Int Test/Rstrt Mon 

F11C1080-K10550-X 


- 11108- 

. -YYY0X 

Opt H/C Slew Rate & Rate SF 

F11C1080-K10598-X 


11108 

-YYY0X 

IMU Performance Test 

F11C1080-K00081-X 


11108- " - 

-YYY0X 


NOTE: X is the tape revision number. YYY is the spacecraft number which is 
assigned to MIT Mission E-Memory Load Tapes only. The second digit 
from the right in the R3 display is the revision to the rope revision for 
which this tape is valid. 
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6.2.19.45 


6.2.19.45.1 

6.2.19.46 

6.2.19.47 

6.2.19.47.1 

6.2.19.48 

6.2. 19.49 

6.2.19.50 
6.2.19. 50.1 

6.2.19.51 
6.2.19. 51.1 

6.2.19.52 
6.2.19. 53 
6.2.19. 53.1 

6.2.19.54 
6.2.19. 55 
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When the tape reader stops, verify: 

R1 -+YYYYY (The value of YYYYY is Flight Rope dependent and 
is found In Appendix II.) 

R2 » +10538 (Tape Number) 

R3 * -YYYZX (X is the tape revision number, YYY is the spacecraft 
number when assigned, and Z is the revision to the rope revision 
number and has.meaning for tapes in Section B of Appendix II). 
Start the tape reader. 

When the tape reader stops, verify: 

R1* 00101 
Initiate Self-Check. 

Start the tape reader. 

When the tape reader stops, record the time. Walt until R2 
increments twice. 

Into R-154 insert 0111. Execute and verify. 

Into C-156 insert +000001244. Execute and verify. 

Repeatedly insert into C-156 +XX. X001244. (The value XX. X shall 
be slowly increased until the +14 VDC CMC supply has a value of +16.4 
(H). l, -0.0) vdc.) Execute and verify. 

Into C-156 insert +000001234. Execute and verify. 

Repeatedly insert into C-156, +XX.X001234. (The value XX. X shall 
be slowly increased until the +4 VDC CMC supply has a value of +4.5 
(+0.1, -0.0) vdc.) Execute and verify. 

Wait until the R2 display increments twice. 

Into C-156 insert -000001244. Execute and verify. 

Repeatedly insert into C-156, -XX. X001244. (The value XX. X shall 
be slowly increased, negatively, until the +14 VDC CMC supply has 
a value of 12.1 (H). 1, -0.0) vdc.) Execute and verify. 

Wait until the R2 display increments twice. 

Into C-156 insert -000001234. Execute and verify. 
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6.2.19.55.1 


6.2.19.56 


6.2.19.57 


6.2.19. 57.1 


6.2.19. 58 


6.2.19. 59 


6.2.19.60 


6.2.19.61 


6.2.19.62 


6.2.19.63 


6.2.19.64 


Repeatedly insert into C-156, -XX. X001234. (The value XX. X 
shall be slowly increased, negatively, until +4 VDC CMC supply 
has a value of 3.4 (M). 1, -0.0) vdc.) Execute and verify. 

Wait until the R2 display increments twice. 

Into C-156 insert +000001244. Execute and verify. 

Repeatedly insert into C-156, +XX.X001244. (The value XX. X 
shall be slowly Increased until the +14 VDC CMC supply has a 
value of +16.4 (H). 1, -0.0) vdc.) Execute and verify. 

Wait until the R2 display increments twice. 

Into C-156, insert+000001244. Execute and verify. 

Into C-156, insert +000001234. Execute and verify. 

On K-148 enter the following: 

VERB 36 ENTR \ 

Into R-154, insert 0000. Execute and verify. 

Into R-153, insert 0000. Execute and verify. 

On the PSAAM place the INHIBIT VOLTAGE FAIL switch to OFF 
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ADDENDUM I - Deleted. 
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APPENDIX I 


PSAAM and/or 

G&N Test SCA Uncertainty 

Signal Link Nomenclature Requirement % of Full Scale 


CG 1020 

1 

+14 VDC CMC SUPPLY 

+14.0+0.4 VDC 

0% 

CG 1021 

1 

+14V CMC SUPPLY NOISE RMS 

0.2 VRMS MAX 

0% 

CG 1030 

1 

+4 VDC CMC SUPPLY 

+4.00+0.2 VDC 

0% 

CG 1031 

1 

+4V CMC SUPPLY NOISE RMS 

0.2 VRMS MAX 

0% 

CG 1040 

2 

+120 VDC PIPA SUPPLY 

+120+6.0 VDC 

1% 

CG 1042 

1 

+120 VDC PIPA SUP NOISE RMS 

1.5 VRMS MAX 

0% 

CG 1051 

1 

+20 VDC PIPA SUPPLY 

+20.0+1.2 VDC 

0% 

CG 1052 

1 

-20 VDC PIPA SUPPLY 

-20+2 VDC 

0% 

CG 1053 

1 

+20 VDC PIPA SUP NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1070 

1 

+4 VDC CDU SUPPLY 

+4.0+0.2 VDC 

0% 

CG 1071 

1 

+4 VDC CDU SUP NOISE RMS 

0.1 VRMS MAX 

0% 

CG 1100 

1 

-28 VDC SUPPLY 

-27.5+6.0 VDC 

0% 

CG 1110 

2 

2.5 VDC TM BIAS 

+2.50+0.06 VDC 

0% 

CG 1201 

2 

IMU 28V .8KC 1% 0* RMS 

28.00+0.56VRMS 

1% 

CG 1202 

1 

IMU 28V .8KC 5% - 90* RMS 

28.0+1.4 VRMS 

0.33% 

CG 1203 

1 

IMU 28V .8KC 5% 0* RMS 

28.0+2.1 VRMS 

0.33% 

CG 1207 

1 

PH DIFF IMU 5% 0* , -90* 

-90+10* 

2.3% 

CG 1211 

1 

OPTX 28V . 8K3C 1% 0° RMS 

28.00+0.56 VRMS 

0.33% 

CG 1212 

1 

OPTX 28V . 8KC 5% - 90* RMS 

28.00+1.48 VRMS 

0.33% 

CG 1220 

1 

PH DIFF OPTX 1% IMU 1% 

0*+10« 

2.3% 

CG 1331 

2 

3.2 KC 28V SUPPLY 

28.6+0.56 VRMS 

1% 

CG 1336 

1 

PH DIFF 3.2 MC 28V/CMC SYNC 

0* +10* 

2.3% 

CG 1500 

1 

+28 VDC IMU OPERATE BUS 

28.8+3 VDC 

0% 

CG 1501 

1 

+28V IMU OPERATE BUS NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1510 

1 

+28 VDC IMU STANDBY BUS 

28.8+3 VDC ' 

0% 

CG 1511 

1 

+28V IMU STANDBY BUS NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1520 

1 

♦28 VDC CMC OPERATE BUS 

28.8+3 VDC 

0% 

CG 1521 

1 

+28V CMC OPERATE BUS NOISE RMS 

2.0 VRMS MAX 

0% 

CG 1530 

1 

+28 VDC OPTX OPERATE BUS 

28.8+3 VDC 

0% 

CG 1531 

1 

+28V OPTX OPERATE BUS NOISE RMS 

2.0 VRMS MAX 

0% 

CG 2001 

2 

X PIPA SG O/P 

5 VRMS max 

3% 

CG 2021 

2 

Y PIPA SG O/P 

5 VRMS max 

0.3% 

CG 2041 

2 

Z PIPA SG O/P 

5 VRMS max 

3% 

CG 2108 

1 

IG SERVO ERROR QUAD 

0.0+1.2 VRMS 

3.6% 

CG 2112 

2 

IG IX RESOLVER O/P SIN 

18.38+1.84 VRMS @45* 

2.5% 

CG 2113 

2 

IG IX RESOLVER O/P COS 

18.38+1.84 VRMS @ 45* 

2.5% 

CG 2117 

2 

IG SERVO ERROR IN PHASE 

0.0+60 my RMS @ null 

1.4% 

CG 2120 

1 

IG TORQUE MOTOR CURRENT 

0.125 amp max during 
Fine Alignment Torquing 

0% 


PSAAM OUTPUT is the source of Link 1 signals. SCA OUTPUT is the source of Link 2 signals. 
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APPENDIX I (Continued) 


Signal Link 

Nomenclature 

PSAAM and/or 

G&N Test SC A Uncertainty 

Requirements % of Full Scale 

CG 2138 

1 

MG SERVO ERROR QUAD 

0.0*1.2 VRMS 

3.6% 

CG 2142 

2 

MG IX RESOLVER O/P SIN 

18.38*1.84 VRMS 

2.5% 

CG 2143 

2 

MG IX RESOLVER O/P COS 

@ 45* 

* 18.38*1.84 VRMS 

2.5% 

CG 2147 

2 

MG SERVO ERROR IN PHASE 

@45* 

0.0*60 mv rms @ null 

1.4% 

CG 2150 

1 

MG TORQUE MOTOR CURRENT 

0.125 amp max during 

0% 

CG 2168 

1 

OG SERVO ERROR QUAD 

Fine Align Torquing 

0.0*1.2 VRMS 

3.6% 

CG 2172 

2 

OG IX RESOLVER O/P SIN 

18.38*1.84 VRMS 

2.5% 

CG 2173 

2 

OG IX RESOLVER O/P COS 

@45* 

18.38*1.84 VRMS 

2.5% 

CG 2177 

2 

OG SERVO ERROR IN PHASE 

@45" 

0.0*60 mv RMS @ null 

1.4% 

CG 2180 

1 

OG TORQUE MOTOR CURRENT x 

0.125 amp max during 

0% 

CG 2219 

1 

PITCH ATT ERROR-CDU DAC O/P' 

Fine Align Torquing 
5.06*0.5 VRMS @ 17* 

0.67% 

CG 2220 

1 

IG CDU FINE ERROR 

0.0*0.07 VRMS @ null 

0.29% 

CG 2221 

1 

IG CDU COARSE ERROR 

0.0*0.68 VRMS at null 

0.29% 

CG 2249 

1 

YAW ATT ERROR-CDU DAC O/P 

5.06*0.5 VRMS at 17* 

0.67% 

CG 2250 

1 

MG CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.29% 

CG 2251 

1 

MG CDU COARSE ERROR 

0.0*0.68 VRMS at null 

0.29% 

CG 2279 

1 

ROLL ATT ERROR-CDU DAC O/P 

5.06*0.5 VRMS at 17* 

0.67% 

CG 2280 

1 

OG CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.29% 

CG 2281 

1 

OG CDU COARSE ERROR 

0.0*0.68 VRMS 

0.29% 

CG 2300 

2 

PIPA TEMPERATURE 

130.5*1.5" F Operate Mode 

2% 

CG 3011 

1 

TRUNNION CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.29% 

CG 3021 

1 

SHAFT CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.29% 

CG 3117 

1 

SXT SHAFT SERVO ERROR IN PH 

-0.25 to -2.00 VRMS at 

1.1% 

CG 3118 

1 

SXT TRUNNION SERVO ERROR IN PH 

Hi Rate 

-0.25 to -2.00 VRMS at 

1.1% 

CG 3140 

1 

SXT SHAFT TACH O/P 

Hi Rate 

3.3*1.3 VRMS at Hi Rate 

1.1% 

CG 3145 

1 

SXT SHAFT MTR CONTROL WINDING 

+0.5 to 4.00 VRMS at Med 

1.1% 

CG 3150 

1 

SXT TRUNNION TACH O/P 

Rate 

3.3*1.3 VRMS at Hi Rate 

1.1% 

CG 3155 

1 

SXT TRUNNION MTR CONTROL 

+0.25 to +2.00 VRMS at 

1.1% 



WINDING 

Med Rate 
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APPENDIX I (Continued) 

]PSAAM and/ op 
G&N Test SC A Uncertainty 


Signal 

Link 

Nomenclature 

Requirement 

% of Full S. 

CG 3160 

1 

SCT SHAFT TACK O/P 

3.3± 1. 3 VRMS at 

Hi Rate 

1.1% 

CG 3170 

1 

SCT TRUNNION TACH O/P 

0. 85± 0.35 VRMS at 
Hi Rate 

1.1% 

CG 3721 

2 

SHAFT CDU DAC O/P 

10.12± 1. 00 VRMS 
at 17° 

i% 

CG 3722 

2 

TRUNNION CDU DAC O/P 

10.12± 1.00 VRMS 
at 17° 

1% 

CG 4300 

1 

CMC TEMP 

87.5±42. 5°F 

0.23% 

CG 6020 

1 

PIPA CAL MODULE TEMP 

72. 5±27.5°F 

0.23% 

CG 6021 

1 

IMU 800 cps 5% TEMP (PSA) 

90 30°F 

0% 

See Page 5 

APPENDIX n - SECTION A 




K-START TAPE INFORMATION 


NAME 


NUMBER * ' PROGRAM 


Rl=YYYYY 
Rl DISPLAY 


CM Self-Check Test 
CM G/N OPCHK 
CM Semi-Automatic Mode Test 
IRIG Scale Factor Test 
IMU Performance Test 
Alarms and Interrupts Test 
CM Self-Check Test 


F09C104-K10538-XX 
F09C104-K10531-XX 
F09C104-K10530-XX 
F09C104-K00083-XX 
F09C104-K00081-XX 
F09C107-K10545-XX 
F11C106-K10538-XX 


COLOSSUS REV 249 


COLOSSUS II 


09249 

09249 

09249 

09249 

09249 

09249 

11045 


CM Seif-Check Test 
CM G/N OPCHK 
CM Semi-Automatic Mode Test 
IRIG Scale Factor Test 
IMU Performance Test 
A larms and Interrupts Test 
CM Self-Check Test 
CM G/N OPCHK 
CM Semi-Automatic Mode Test 
IRIG Scale Factor Test 
IMU Performance Test 
Alarms and Interrupts Test 


F11C107-K10538-XX 

F11C107-K10531-XX 

F11C107-K10530-XX 

F11C107-K00083-XX 

F11C107-K00081-XX 

F11C107-K10545-XX 

F11C108-K10538-XX 

F11C108-K10531-XX. 

F11C108-K10530-XX 

F11C108-K00083-XX 

F11C108-K00081-XX 

F11C108-K10545-XX 


COLOSSUS IIA 
(COMANCHE REV 55) 


t 

colossus nc 

(COMANCHE REV 67) 


Y 


♦NOTE: Where XX equals the tape revision number. 


11055 

11055 

11055 

11055 

11055 

11055 

11067 

11067 

11067 

11067 

11067 

11067 
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6.2.3.1.13 


6.2.3.1.14 


6.2.3.1.15 


NOTE: 


(1) 

( 2 ) 

(3) 


6. 2.3.1.15.2 


1 


6.2.3.1.15.3 


6.2.3.1.15.4 


6.2.3.1.15.5 
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1 hour after the application of IMU OPERATE power monitor and record PIPA 
TEMP (CG 2300) every 5 minutes for 30 minutes. Verify that each reading does 
not deviate from the average of each signal by more than 0.1° F. 

When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP. PIPA TEMP shall be 130. 5±1. 5° F. PIPA TEMP 
shall be within 0.5° F of that recorded in 6.2.3.1.12 and 6.2.1.3.8.4. 

IMU Heater Current Duty Cycle Determination 

This test is to be performed once in the MSO and at the PAD during FRT 
and CDDT. 

The following initial conditions must be met before continuing: 

The G&N System shall have been in the Operate Mode at least 1.5 hours with 
the IMU ginbals coarse aligned to zero degress. 

The IMU coolant flow rate and coolant temperature shall have been constant 
for at least one hour prior to taking data. 

The 28VDC IMU STANDBY BUS (CG 1510) shall be held constant within 
dbO. 25 VDC for one hour prior to taking data. 

Record and identify the following signals as indicated. 


Signal No. 

Signal Name 

I. D. 

CG 1510 

28 VDC IMU STANDBY 

e b+ 

CG 1202 

IMU 28V 800 CPS, Phase A 

e a 

CG 1203 

IMU 28V 800 CPS, Phase B 

e b 

CF 0157 

CM Vehicle Coolant Flow Rate 

R 

CF 0018 

Coolant Temperature 

T 


Perform the following calculation and identify the result as E Afi : 

ea + e b 

2 * Eab 

Calculate the Duty Cycle for the IMU HEATER CURRENT (CG 2302) by dividing 
the time ON for 10 cycles by the total (ON and OFF) time for 10 cycles as 
indicated on the event recorder. Identify the result as DC A q T . 

Normalize the calculated Duty Cycle (DC^CT) for power input as follows: 

DC S /C =DCACT (£• 071 <E B+ + E AB ) “ 2.976 J 


36 


I 



APOLLO G&N Specification 
ND1002379 REV ti K 


6.2.5.1.3.1 
(continued) 

6.2.5.1.4 

6.2.5.1.5 

6.2.5.1.6 

6.2.5.1.7 

6.2.5.1.8 

6.2.5.1.9 

6.2.5.1.10 

6.2.5.2 

6.2.5.2.1 


VERB 21 NOUN 01 ENTR 
01036 ENTR 

40000 ENTR 

Verify that NO ATT indication is OFF. 

Set the G&N Power AC1-OFF-AC2 Switch on the Right Hand Circuit breaker 
panel to OFF and the G&N POWER AC1 and AC2 circuit breakers to OFF 
(breakers pulled out). 

Decrease the LIGHTS - NUMERICS controls on both the Left Hand Circuit 
Breaker panel and the LEB Lighting Control Panel to the minimum bright¬ 
ness - OFF position. 

Set the PSAAM power switch on the PSAAM to OFF. 

Set the IMU HTR MN A and MN B circuit breaker on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel to 
OFF and G&N OPTICS MN A and MN B breakers on the Right Hand Circuit 
breaker panel to OFF. 

Set the COMPUTER MN A and MN B Circuit breakers on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 

Verify that the PTC is supplying inertial components heater power to the 
G&N Sjystem. This will be indicated by the following on the PTC. 

a. G&N ON (PTC Inhibit) light not illuminated. 

b. IMU Temp/heater current meter indicates IMU temperature of 130 # iS°F. 
Turn ON Procedure 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set or verify 
the following G&N Indicator Control Panel switches to the position indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS ZERO to ZERO 

c. OPTICS MODE to MANUAL 

d. OPTICS COUPLING to DIRECT 

e. OPTICS SPEED to LO 

f. OPTICS TEL TRUN to SLAVE to SXT 

g. RETICLE BRIGHTNESS to minimum brightness position. 
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6.2.5.2.2 Insure that interfacing system EPS and ECS are turned on and operating 
properly. 

CAUTION: The remaining procedure must be followed in sequence specified. 
Failure to adhere to this sequence may require recalibration 
of the inertial components. 

6.2.5.2.3 Energize the GAN COMPUTER MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Press the STBY pushbutton 
on the DSKY for approximately 3 seconds. Verify +14 and +4 VDC AGC 
power supply outputs on CRT display. Voltages shall be +14*0.4V (CG 1020) 
and +4^0.2 (CG1030). On DSKY verify TEMP light is ON. 

6.2.5.2.4 Set the G&N POWER ACl and AC2 breakers on the Right Hand Circuit Breaker 
Panel to ON (breakers pushed in). Set the G&N POWER AC1-OFF-AC2 switch 
to ACl. 

6.2.5.2.4.1 Set the G&N DSKY and Display Panel brightness to the minimum acceptable 
level by manipulation of LIGHTS - NUMERICS control on both Left Hand 
Circuit breaker panel and LEB Lighting Control panel. 

6.2.5.2.5 Energize the G&N IMU HTR, MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Insure that the CMC +28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). Verify TEMP 
light on DSKY is extinguished. 

6.2.5.2.5.1 Set/Verify the following switches on the PSAAM. 

a. PSAAM PWR to ON 

b. INHIBIT VOLTAGE FAIL to OFF. 

6.2.5.2.6 Enter VERB 36 ENTER into K148. Press ERROR RESET pushbutton on K148. 

All computer alarms on the Main Display Console (MDC) and LEB AGC DSKY 
shall clear. Verify that DSKY Rl, R2, R3, VERB, NOUN and PROG indica¬ 
tions are blank. 

6.2.5.2.7 Verify the appropriate K-START tape lor CM Self-Check.Test is on the K-START 
tape reader. The tape numbers and their associated Flight Ropes are found in 
Appendix II. 

6.2.5.2.8 Start tape reader. 

6.2.5.2.9 When tape reader stops, verify the following on the CRT DSKY display: 

Rl mi YYYYY(Therafale YYYYY is Flight Rope dependent and is found in Appendix II) 
R2 *++10538 (Tape number) 

R3 » -YYYZX (X is the tape revision number, YYY is the spacecraft number 
when assigned, and Z is the revision to the rope revision number and has 
meaning for tapes in Section B of Appendix II). 

6.2.5.2.10 Start tape reader. 
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6.2.5.2.11 When tape reader stops, verify: 

R1 « 00101 

6.2.5. 2.12 Start tape reader 

6.2.5.2.13 Monitor DSKY until R2 (SCOUNT+1) increments twice. If an error is detected, 
the PROG alarm lamp on the DSKY shall light. 

6.2.5. 2.14 On K-148, enter the following to turn off Self-Check: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

VERB 34 ENTR 

6.2.5.2.15 NOTE: Allow 2 hours to elapse before proceeding, with the following exceptions: 

a. If the G&N System has been in the power off state for less than 5 days with the gimbals 
in the following positions, 

X - 000.00+005. 00 deg 

Y - 000.00+005. 00 deg 
Z - 090.00+005. 00 deg 

or .has been in the power off state for less than 12 days with the gimbals in the 
following positions, 

X « 000.00+001. 00 deg 

Y - 000.00+001. 00 deg 
Z « 090.00+001.00 deg 

and the system has not been moved, allow 15 minutes to elapse before proceeding. 

b. If the G&N System has been turned off with the gimbals in the unparked position for 
less than 2 hours allow a warmup time equal to the time off but not less than 15 
minutes to elapse before proceeding. 

CAUTION: If the requirements of 6.2.5.2.16 are not met, remove IMU Operate Power 
immediately by setting the G/N POWER-IMU switch on the LEB Lighting 
Control Panel to OFF. 

After the required warmup time has elapsed set the G&N IMU MN A and MN B circuit breaker on 
the Right Hand circuit breaker panel to ON (breaker pushed in), and the G/N POWER-IMU 
switch on the LEB Lighting Control panel to the IMU position (toggle up). 

6.2.5. 2.16 Immediately begin monitoring the following measurements. 

a. On the CRT verify that IMU Operate Power is +28.8+3 VDC (CG 1500). 
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6.2.9.5.1 


6.2.9.5.2 


6.2.9.6 


6.2.9.6.1 


6 . 2 . 9 . 6.2 


6.2.9.6.3 


6.2.9.6.4 


6.2.9.7 


6.2.9.7.1 


6.2.9.7.2 


6.2.9.7.3 


6.2.9.7.4 


6 . 2 . 9 . 8 


6.2.9.8.1 


6.2.9.8.2 


6.2.9.8.3 


6 . 2 . 9 . 8.4 


6.2.9.9 


6.2. 9. 9.1 


Start the tape reader. 

Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 shall 
flash. Read and record CRT DSKY Row 1, 2, and 3 indications. Recorded 
values shall be between 77770 and 00007. 

Command accuracy 90°. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00501. 

GIMBAL LOCK lamp will be lighted. Walt 5 seconds. 

Read and record CRT indication of IMU Gimbal angles. The indications a hull 
be 0904003 degrees. 

Read and record CRT CDU angle indications. Indications shall be +090.004001.50. 
Command Accuracy 135*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 00601. Wait 5 
seconds. 

Read and record CRT indications of IMU Gimbal angles. Indications shall be 
1354003 degrees. 

Read and record CRT CDU angle indications. Indications shall be 
+135.004001.50. 

CDU Repeating Accuracy 135*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 00701. Wait 10 
seconds, verify GIMBAL LOCK lamp cm DSKY is not lighted. 

Start tape reader. 

Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 will 
flash. Read and record CRT DSKY Row 1, 2 and 3 indications. Recorded 
values shall be between 77770 and 00007. 

Plus Gimbal Lock Test. 

Start tape reader. % 
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6.2.9.11.6 

6.2.9.11.6.1 

6.2.9.12 

6.2.9.12.1 

6.2.9.12.2 

6.2.9.12.3 

6.2.9.12.4 

6.2.9.13 

6.2.9.13.1 

6.2.9.13.2 

6.2.9.14 

6.2.9.14.1 

6.1.9.14.2 

6.2.9.15 

6.2.9.15.1 

6.2.9.15.2 

6.2.9.15.3 

6.2.9.15.4 

6.2.9.16 
6.2.9.16.1 
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Start tape reader. 

Wait 15 seconds. Verify 1MU Gimbals are at approximately 0*and GIMBAL 
LOCK LAMP is OFF. 

Command Accuracy 315*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 01501. 

Read and record CRT IMU Gimbal Angles. Indication shall be 315±003 
degrees. 

Read and record CRT CDU angle indications. Indications shall be 
+315.00+001.50. 

CDU Repeating Accuracy 315°. 

Start tape reader. 

Approximately 5 seconds after the tape reader stops VERB 05 NOUN 01 
shall flash. Read and record CRT DSKY Row 1, 2, and 3 indications. 
Recorded values shall be between 77770 and 00007. 

Minus Gimbal Lock Test. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 01701. Verify 
GIMBAL LOCK lamp is lighted after approximately 5 seconds. 

CDU Repeating Accuracy 225*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02001. Wait 
10 seconds before continuing. Verify GIMBAL LOCK lamp is OFF. 

Start tape reader. 

Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 will 
flash. Read and record CRT DSKY Row 1, 2 and 3 indications. Recorded 
values shall be between 77770 and 00007. 

OG CDU Fine Fail Test. 

Start tape reader. 
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6.2.11.10 


6.2.11.11 


6.2.11.12 


6.2.11.13 
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From the uplink file tape>the compressed data tape,or the PCM tape request 
a data reduction of the Shaft CDU register (address 36) and the TIME 2 and 
TIME 1 registers (addresses 24 and 25 respectively) and the PROG alarm 
discrete for the period during which the OPTICS CONTROL STICK was being 
displaced above. The Shaft CDU angle shall be 225.00±10.00 degrees at the 
time the PROG alarm occurred. The elapsed time from time of OPTICS 
CONTROL STICK displacement to the time the PROG alarm discrete is 
obtained shall be 19 to 32 seconds. 

Set the OPTICS COUPLING switch to DIRECT. Again using the OPTICS 
CONTROL STICK, drive the optics until R1 = +225.00 and R2 * +10.000. 

Set the OPTICS COUPLING switch to RSLV. 

While sighting on the optical target through the SCT eyepiece, displace the 
OPTICS CONTROL STICK fully to the right. Verify that the target image 
appears to move in a straight line horizontally to the right and release the 
OPTICS CONTROL STICK when the target image reaches the edge of the 
SCT field of view. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS COUPLING switch on the GfiN Panel to DIRECT. Set the OPTICS 
ZERO switch to ZERO. 



APOLLO G6N Specification 
ND1002379 K 


DATA SHEET 


CALCULATION 

PARAMETER 

UNITS 

line a + line q . . 

NBDY 

meru 

-5 ■< ) —• — 

NBDY - ADO AY + NBDY + ADOAY 

2 

Transfer result to line ao 

line q - line a , % 

ADOAY 

meru/g 

2 ■ ( ) -- 

NBDY + ADOAY - (NBDY - ADOAY) 

2 

line b + line s , ; 

NBDZ 

meru 

2 ( > — — 

NBDZ - ADOAZ + NBDZ + ADOAZ 

2 

Transfer result to line ap 

line s - line b _ . . 

ADOAZ 

meru/g 

2 ( > — • — 

NBDZ + ADOAZ - (NBDZ - ADOAZ) 

2 

line e - line o m . . 

2 u \ r -— — 

NBDX - ADO AX - (-NBDX - ADO AX) 

j 

NBDX 

meru 

2 

Transfer result to line aq 

line %+line o »<-!)■( __ 

NBDX - ADO AX - NBDX - ADO AX x (-1) 

ADO AX 

meru/g 

2 
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DATA SHEET (x t ) 


PARAMETER 

UNITS 

MIN 

VALUE 

RECORDED 

VALUE 

MAX 

VALUE 

REJ 

ACC 

NBDY 

meru 

-15 


+15 



NBDZ 

meru 

-15 

- 

+15 



NBDX 

meru 

-15 


+15 



ADS RAY 

meru/g 

-40 


+40 



ADSRAZ 

meru/g 

-40 


+40 



ADSRAX 

meru/g 

-40 


+40 



ADIAX 

meru/g 

-100 


+100 



ADIAZ 

meru/g 

-100 


+100 



ADIAY 

meru/g 

-100 


+100 



X PIPA 
. S. F. error 
from line ai 

PPM 

**1900 


+1900 



Y PIPA 

S.F.error 
from line a] 

PPM 

-1900 


+1900 



Z PIPA 

S. F. error 
from line ak 

PPM 

-1900 


+1900 



X PIPA Bias 
from line al 

cm/sec 2 

-3.1 


+3.1 



Y PIPA Bias 
from line am 

cm/sec 2 

-3.1 


+3.1 



Z PIPA Bias 
from line an 

cm/sec 2 

-3.1 


+3.1 
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6.2.3.1.13 


6.2.3.1.14 


6. 2.3.1.15 


NOTE: 
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1 hour after the application of IMU OPERATE power monitor and record PIPA 
TEMP (CG 2300) every 5 minutes for 30 minutes. Verify that each reading does 
not deviate from the average of each signal by more than 0.1 # F. 

When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP. PIPA TEMP shall be 130. 5±1. 5* F. PIPA TEMP 
shall be within 0. 5° F of that recorded in 6.2.3.1.12 and 6.2.1.3. 8.4. 

IMU Heater Current Duty Cycle Determination 

This test is to be performed once in the MSO and at the PAD during FRT* 


6.2.3.1.15.1 The following initial conditions must be met before continuing: 

(1) The G&N System shall have been in the Operate Mode at least 1.5 hours with 
the IMU ginbals coarse aligned to zero degress. 

(2) The IMU coolant flow rate and coolant temperature shall have been constant 
for at least one hour prior to taking data. 


(3) The 28VDC IMU STANDBY BUS (CG 1510) shall be held constant within 
± 0.25 VDC for one hour prior to taking data. 

6.2.3.1.15.2 Record and identify the following signals as indicated. 



Signal No. 

Signal Name 

I. D. 

a. 

CG 1510 

28 VDC IMU STANDBY 

E B+ 

b. 

CG 1202 

IMU 28V 800 CPS, Phase A 

e A 

c. 

CG 1203 

IMU 28V 800 CPS, Phase B 

e B 

d. 

CF 0157 

CM Vehicle Coolant Flow Rate 

R 

e. 

CF 0018 

Coolant Temperature 

T 


6.2. 3.1.15.3 


Perform the following calculation and identify the result as E^g: 


Ea + E B 

--- = e ab 


6.2.3.1.15.4 Calculate the Duty Cycle for the IMU HEATER CURRENT (CG 2302) by dividing 
the time ON for 10 cycles by the total (ON and OFF) time for 10 cycles as 
indicated on the event recorder. Identify the result as DC ACT . 

6.2.3.1.15.5 Normalize the calculated Duty Cycle (DC A cT) f° r power input as follows: 

DC S/C =dc A ct (£• 071 < e B+ + e ab) - 2 * 976 J 
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1.0 INTRODUCTION 

1.1 The indivicki&l Spacecraft (SC) installed Guidance and Navigation (GAN) 

System to be checked out per this process specification shall consist of 
one of each of the following major assemblies: The applicable part 
numbers shall be determined by drawing No. 2014999. 

1 - Optical Unit Assembly 
1 - Navigation Base Assembly, Block II 
1 - Inertial Measurement Unit (IMU) A PIPA Elect. Assy 
1 - Power and Servo Assembly (PSA) 

1 “ Apollo Guidance Computer Group 
1 - GIN Interconnect Harness Assembly 
1 - Signal Conditioner Assembly 
1 - Display and Control Group (D A C) • 
l - Coupling Data Unit 


lm 2 Th® GAN System herein shall be identified as a Block n system. The 

computer contains the program flight ropes in the core rope memory. The 
test requirements herein are based on Colossus Rev. 2L7 flight ropes. 

!.• SCOPE 

2 Th** specification outlines the checkout requirements for the GAN System 

installed in the Apollo Command Module Spacecrafts and tested in the VAB 
MSOB, or on the PAD. ’ 

2 TM* document is to be used as technical support for all Block II GAN System 

test documentation for Command Module spacecraft testily. This document 
shall be amended by addendum to support applicable hardware, mission or 
program differences. 
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4.0 MATERIAL AND EQUIPMENT 

4.1 The following teat equipment shall be used to perform the requirements of this 

specification. If protection to personnel and equipment is not decreased, items, 
except government furnished parts, equivalent to those listed may be used. 


ITEM 

QUANTITY 

DESCRIPTION 

1 

1 

Digital Test Measurement System, Model No. 

C14-208 

2 

1 

Digital Test Command System, Model No. 
C14-207 

3 

1 

Data Interleaver System, Model No. C14-232 

4 

1 

External Digital Test Command Unit, Mode! 

No. C14-231 

3 

1 

8/C Ground Power Supply, Model No. C14-418 

• 

1 

Breakout Box, Test, CM-8M Adapter, Model 

No. C14-467 

f 

1 

Electrical Cable Set, Model No. C34-391 

8 


ICTC 513-100, Model 513-100 (MSO only) 

• 

1 

PSA Adapter Modkile, Model No. A23-304 

10 


Optics Supporting Fixture, Model A14-135 
(MSO only) 

11 

1 

GW Installation Qualification Fixture, Model No, 
A23-097 (MSO only) 

12 

1 

Theodolite (DKM 3 or equivalent). Model No. 
A23-079 

13 


Retroflecting Prism, Model No. A23-200 

14 

1 

Portable Light Assembly, Model No. A23-196 

15 ' 

1 

Vacuum Tube Volt Ohmmeter (VTVOM) 

16 

1 

Calculator (Friden or equivalent) 

17 

1 

Movable Optics Target 

18 


SCT Resolution Check Card 

10 


Electrical Cable Portable GW System, Model 
No. C14-462 

20 

1 

Electronic Counter with Preset Counter (Hewlett 
Packard 5245L with 526A Preset Plug-In Unit, 
or equivalent). 
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6. 1.2.5 The GAN System shall be operating In STANDBY mode with CMC power applied ' 
for a minimum of two hours prior to torqulng of Inertial components. In the 
event STANDBY or CMC power is interrupted, an equivalent time period shall . 
be allowed when power Is restored before transfer to the OPERATE mode, 
except that when the Interval of interruption exceeds two hours, a two-hour 
warmup period shall bs sufficient. Exceptions to the above are noted in 5.2.5.2. 

5.1.2.0 The interruption of +28 VDC power to the GAN System through the Main A and 
Main B power busses shall be cause for the Command Module GAN System 
operator to immediately Initiate the Emergency shutdown procedure (6.1.4) to 
preclude damage to the GAN System. 

5-1.2.7 The SCT and SXT eyepieces shall be stowed whenever the instruments are not in 
use to preclude damage to them. It shall be necessary to install the eyepieces 
when testing requires use of the instrument. 

5.1.2.8 To preserve the operational life of the components of the MDC and LEB D6KY*s, 
the monitor routines shall be used only when required by test procedure or 
troubleshooting. Such routines shall be terminated as quickly as possible in the 
test flow. Computer routines which cause the DSKY display to flash (either 
requesting data or displaying data) shall also be terminated as quickly as possible. 

5.1.2.2 To reduce the possibility of the optics drifting into the stops, place the optics 

in the ZERO mode whenever the optics power is to be on and not used for any 
appreciable time. * 

5.1.2.10 Avoid repeated slewing of SXT Shaft and Trunnion into the mechanical stops. 

5.1.2.11 Prior to performing a ZERO OPTICS, the SXT Trunnion shall be carefolly 
slewed to within +10 degrees of aero as indicated by the TPAC (Telescope Trun¬ 
nion slaved to SXT). In no event shall the OPTICS be ZEROED from angles 
greater than +10 degrees on Trunnion. 


rd Environmental Conditions 


5.2.1 The GAN System when installed in the Command Module shall be tested in an 

environment in accordance with ICD MH01-1348-416. Dust covers shall be 
installed on the SXT and SCT per ICD MH01-01350-116 when optics are not 
under test. 
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5.4.1 
(cont lined) 


5.5 

5.5.1 

5.5.1.1 


5.6.1.2 
5.5.1.2.1 
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Paragraph No. 
5.2.5 

Semi-Automatic Mode Test 

6.2.10 

Zero Optics Test r 

6.2.11 

Optics Coordinate Transformation Control Test 

6.2.12 

Optics Function Test - VAR and PAD 

6.2.13 

Optics new Rate Test 

6.2,14 

Stabilisation Loop Step Response Test 

6.2.15 

DUG Scaie Factor Test 

6.2.16 

IMU Performance Test 

6.2.17 

SXT-NR-D4U Fine Align TeSt 

6.2.18 

Qyrocompassiag Test 

6.2.19. ~ 

Voltage Margin Test 


Retest Requirement* 

Failure of the D criteria for IRK} and PIPA parameters. 

If Dp Dg, or Dg exceeds its maximum value as specified in Table D of Para¬ 
graph 6.2.16.22.5 for any DUG or PIPA, a retest sequence shall be initiated 
as indicated below: 



RETEST SEQUENCE 

The retest sequence shall be performed using the paragraphs indicated in Table I 
corresponding to the out-of-spec parameters. Table D indicates the test posi¬ 
tions and other isolated parameters that must be recalculated and qualified. 

If Dp Dg, or D 3 exceeds its maximum value after the retest sequence is com¬ 
pleted, the requirements of 5.5.1.2 (DUG) or 5.5.1.3 (PIPA) shall apply. If 
Dp D 2 , and Dj are within tolerances specified In Table D after the retest 
sequence is completed, the original out-of-tolerance D terms calculated in 
paragraph 6.2.16.22.5 shall be exonerated. 

DUG stability requirements. 

Failure to be within the maximum values for D^ or Dg or Dg after the retest 
sequence shall constitute failure of the unit. 
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RETEST MATRIX 
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Procedure from Specification ND1002325 with SUNDIAL ropes installed. 
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5.9.1.2 A record of the amount of time each of the four prime power busses are 
"on" shall be kept and forwarded to the next receiving agency. 

5.10 Interface 

5. 10; 1 The Apollo GAN System shall Interface with accepted ECS and EPS distri¬ 
bution systems for power and environment control purposes and with the SCS or 
or SCS substitute system for signal interface in accordance with the applicable 
BCD's. 


5.11 General System Operating Characteristics . 

5.11.1 The program does not always automatically display computer error codes 

when a PROG alarm occurs. If error code Is desired enter the following on 
K-148 and then observe the D6KY display.. 

% VERB 05 NOUN 09 ENTR 

R1 - FAILREG 
R2 - FAILREG ♦ 1 
R2 • FAILREG+2 


5.11.2 


f 


5.11.2 

5.11.4 


The DBKY "NO ATT" lamp illuminates any time the system Is in the Conrse 
Align Mode. IMU Cage, or during turn on. 

Tracker Fail lamp may light after optics power turn on. Press the RSET 
pushbutton to extinguish. 

The CMC warning light may oome on for approximately 20 seconds when +28 
VDC CMC Operate Power is applied; if the MASTER ALARM light Illuminates, 


5.11.5 When coming out of AGC 8TBY, If the Standby lamp does not exti n g uish when 
the PRO pushbutton is pressed, repeatedly press the PRO pushbu tton until 
the Standby lamp does extii^nish. Rseord the number of times it was 
necessary to press the 8TBY pushbutton. No more thaa three depressions of 
the PRO pushbutton shall be required to turn the STBY lamp off. 
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6.0 DETAIL REQUIREMENTS 

6.1 Initial Teat Conditions 


6.1.1 The following precautions shall be observed to preclude loss of continuity in 
inertial oomponent performance history of the I MU. Deviation may necessitate 
recalibration of the inertial components. 

6.1.1.1 The IMU shall be supplied with heater power on a continuous basis. When 
8/C Ground Power Supply. Model No. C14-418 is not providing heater power, 
then the heater power shall be supplied through the Portable Temperature 
Controller (PTC) Model No. S23-011. The temperature of the IRIG's shall 
be maintained between 120* and 150*F. The temperature of the PIPA's shall 
be maintained between 115* and 145*F. 

6.1.1.2 The Standby Mode is identified by the circuit breakers IMU HTR MN A # . IMU 
HTR MN B, COMPUTER MN A and MN B in the ON position and the GAN 
Power-IMU switch on LEB Lighting Control Panel in the OFF position. The 
Operate Mode is identified by the circuit breaker IMU HTR MN A. MN B. 
COMPUTER MN A and MN B in the ON position and the G5N Power-IMU 
switch on the LEB Lighting Control Panel in the ON position. The GAN 
System shall be operating in the Standby Mode with CMC power ON for a mini¬ 
mum of two hours prior to advancing to the IMU Operate Mode. In the event 
Standby or CMC power is interrupted, an equivalent time period, but not less 

y than 15 minutes, shall be allowed when power is restored before advancing 

to the Operate Mode, except that when the interval of interruption exceeds 
. two hours, a two-hour warmup period shall be mandatory (exceptions to the 
2-hour warmup are noted in 6.2.5.2). 

5.1.1. S The Inertial Measurement Unit shall not be without heater power for more 

than 15 minutes. * 

5.1.1.4 During the turn on of the GAN power, COMPUTER MN A and MN B and IMU 
HTR MN A and IMU HTR MN B circuit breakers must be turned on before 
the IMU MN A and IMU MN B circuit breakers on the Right Hand Circuit 
Breaker Panel of the CM. During the turn off of the GAN power the IMU MN 
A and IMU MN B circuit breakers must be turned off before the IMU HTR 
MN A and IMU HTR MN B circuit breakers on the Right Hand Circuit Breaker 
Panel of the CM. In no case shall COMPUTER MN A and MN B circuit 
breaker be turned off before IMU MN A and MN B circuit breakers. 

6.1.1.5 A warmup period of 1 hour with OPERATE power applied shall be required 
prior to performing spy test in which gyro and accelerometer parameters 
are measured, and 15 minutes warmup prior to any test in which precision 
amplitude and frequency power supply checks are made. 
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6.1.1.0 The following Command Module switches shall be in the position shown unless 

specifically directed otherwise in a procedural function. 

a. UP TLM switches on the LEB GIN Control Panel and MDC Panel 2 
shall be set to ACCEPT. 

b. LAUNCH VEHICLE - GUIDANCE switch on MDC Panel 2 shall be set 
to IU. 

o. The SC CONT switch on MDC Panel 1 shall be set to CMC. 

d. The CMC MODE switch on MDC Panel 1 shall be set to AUTO. 

e. The V CG switch on MDC Panel 1 shall be set to CSM. 

f. The LIGHTS-INTEGRAL control on the LEB Lighting Control Panel 
and the Left Hand Circuit Breaker panel shall be set to the minimum 
brightness - OFF position. 

1. 1 .2 The following optical reference alignment requirements shall be demonstrated - 

MSO only. 

6.1.2.1 GIN Installation Qualification Fixture. 


6.1.2.1.1 The SXT Optical Reference No. 1 (Azimuth Autoset) LOS shall be located 
approximately 40 degrees (CW when viewed from above) from the SCZ axle 
measured in a horizontal plane. At this position, the Optical Reference shall 

* be capable of being viewed through the SXT ST LOS. 

6.1.2.1.2 The SXT Optical Reference LOS position with respect to the horizontal plans 
shall be known to within 6 arc-seconds. The azimuth bearing of the Optical 
Reference LOS shall be known to within ±30 minutes of arc. 

6.1.2.1.3 The SXT Optical Reference No. 2 LOS shall be located approximately 80 
degrees from the SXT Optical Reference No. 1 (40 degrees from S/C Z axis) 
measured in a horizontal plane. At this position, the Optical Reference shall 
be capable of being viewed through the SXT STAR LOS. 

6.1.2.1.3.1 The SXT optical reference LOS position with respect to the horizontal plane 

shall be known to within 5 arc-seconds. The azimuth bearing of the Optical 
Reference LOS shall be known to within ±30 minutes of arc. 


6.1.2.1.4 SXT Optical Reference No. 3 shall be capable of being viewed through the SXT 

LLOS and the STAR LOS simultaneously at the Zero Optics position. 

6.1.2.1.4.1 SXT Optical Reference No. 3 shall have the capability to measure the non¬ 
parallelism of the LLOS and STAR LOS to a resolution of 2 arc-seconds. 
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6.1.3 

6.1.3.1 

6.1.3.2 


'* 6.1.3.3 
6.2 
6.2.1 
6 . 2 . 1.1 

6.2.1.2 

6.2.1.3 

6.2.1.3.1 

6 . 2 . 1 . 3.2 

6.2.1.3.3 
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Emergency Shutdown Procedure 

CAUTION: In the event of a malfunction occurrence which could damage 
the GIN System before the normal shutdown procedure 6.2.5 
could be performed, the following sequence should be utilized * 
in the spacecrsft. 

On the LEB Lighting Control Panel set the G/N POWER-IMU and G/N POWER - 
OPTICS switches to OFF. 

On the Right Hand Circuit Breaker Panel set the following switches and circuit 
breakers to OFF (breakers pulled out). 

a. GUIDANCE/NAVIGATION COMPUTER MN A and MN B 

b. GUIDANCE/NAVIGATION IMU HTR MN A and MN B 
e. G/N POWER switch to OFF 

d. GUIDANCE/NAVIGATION IMU MN A and MN B 

e. GUIDANCE/NAVIGATION OPTTC8 MN A and MN B 

f. GUIDANCE/NAVIGATION POWER AC 1 and AC 2 

Verify that the PTC is providing heater power to the GIN System. 

* Test Procedures 

Application of Standby Power to GIN System 

All power and control switches on the GIN Indicator Control Panel shall be 
placed in the OFF or neutral position. 

The Portable Temperature Controller (PTC), shall be supplying inertial com¬ 
ponent heater power to the GIN System through the PSA, Connector No. 45J2. 

Computer Power On 

Set the POWER-ACl and AC2 breakers on the Right Hand Circuit Breaker 
Panel to ON (breakers pushed in), and position G/N POWER switch to AC1. 

Set the GIN COMPUTER MN A and MN B Breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). 

Set the computer numerical display lights to the minimum acceptable brightness 
by rotating the Brightness Controls on the MDC and LEB Lighting Control 
Panels. 
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6.2.1.3.4 The >28 VDC CMC OPERATE voltage (CG 1520) shall be >28.8*3 VDC. 

Verify CRT Indication. On DSKY verify TEMP light is ON. On the GAN 
Indicator Control Panel verify PGNS light is ON. 

6.2.1.3.5 The voltage output of the >4 VDC CMC supply shall be >4.00*0.20 VDC. ' 

(CG 1030). The value on the CRT shall be recorded. 

6. 2.1.3.6 The voltage output of the >14 VDC CMC supply shall be >14.0*0.4 VDC, 

(CG 1020). The value on the CRT shall be recorded. 

3.2.1.3.7 Using DSKY, enter VERB 36, ENTR, then press RESET. Verify that Rl, 

R2, R3, VERB, NOUN, and PROG are blank. 

6.2.1.3.8 IMU HTR Heater Power On 

6.2.1.3.8.1 Enter the IMU Standby Mode of operation by engaging the IMU HTR Ml? A and 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in). 

NOTE: RESTART Lamp msy illuminate, if it does, disregard and press 
RSET on the DSKY. 

6.2.1.3.8.2 Verify that the IMU >28 VDC 8TANDBY discrete lamp on Event Module is 
illuminated (CG 1513). On DSKY verify TEMP light is extinguished. On the 
GAN Indicator Control Panel verify PGNS light is extinguished. 

* 6.2.1.3.8.3 Record the value of the following signals displayed on the CRT. 



Signal 

Requirement 

a. 

CG 1331 28V 3200 CP8 

POWER SUPPLY FEEDBACK 

28.6*0.6 VRMS 

b. 

CG 1510 >28 VDC 

STANDBY POWER 

28.8*3 VDC 


6.2.1.3.8.4 The PIPA TEMP on the CRT shall be monitored at 15 min., 1 hr. and 2 hrs. 
from execution of 6.2.3.8.1 to insure that the PIPA Temperature Control 
Loop circuitry is operating to maintain a temperature of 130.5*1.5*F (CG2300). 

6.2.1.3.8.5 At the end of the 2-hour period, record the PIPA temperature (CG2300) on 
the CRT. On the event recorder verify that the IMU HEATER current dis¬ 
crete (CG2302) Is ON and that the IMU BLOWER current discrete (CG2303) is 
OFF over the last two hour period (occasionally discretes may cycle). 

6.2.1.3.8.6 With the eyepteoe in the Eyepiece 8torage Unit, check the eyepiece surface 
temperature at the quick disconnect flange using an LAN #8683 Temperature 
Potentiometer, or a similar type thermocouple probe meter. Record both 
the ESU ambient and eyepiece surface temperatures. Verify that the eyepiece 
surface temperature is be tw ee n 5 and 30 degrees F. above the ambient 
temperature. 
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6.2.2 


6.2.2.1 
6.2.2.1.1 

6.2.2.1.2 

6.2.2.1.3 

6.2.2.1.4 

6.2.2.1.5 

6.2.2.1.5.1 

6.2.2.1.5.2 

6.2.2.1.6 
6.2.2.1.6.1 

6.2.2.1.6.2 
6.2.2.1.6.3 
6.2.2.2 
6.2.2.2.1 
6 . 2 . 2 . 2.2 


CMC Operational Test 

NOTE: Verify that IMU STANDBY power (including CMC operate power) in 
applied. IMU OPERATE Power is not applied. (GW IMU HTR MN A 
and MN B breakers engaged, Computer MN A and MN B breakers 
engaged, IMU MN A and MN B breakers disengaged, G/N Power- 
IMU switch on LEB Lighting Control Panel in OFF Position). 

CMC Self-Check. 

On K-148, enter the following: 

VERB 36 ENTR Watt 10 seconds. 


Verify K-START tape F09C103-K10538-XX CM Self-Check Test is on the 
K-START tape reader. 

Start tape reader. 

When tape reader stops, verify: 

Rl - +09XXX 

R2 - +10538 (tape number) 

R3 * -000XX(tape revision) 

Load E-Memory Program. 

Start tape reader. 

When tape reader stops, verify Rl displays +O0101. 

Initiate Self-Check 
Start tape reader. 

When R3 - 00002, start tape reader. 

When tape reader stops, wait 30 seconds. 

DSKY Check. 

Start tape reader. 

All the electroluminescent elements (PROG, VERB, NOUN, and Row 1, 
Row 2, Row 3) shall display the decimal number nine (9). Including the 
9's, the following shall be displayed for approximately 6 seconds. 


a. 

b. 

c. 


9's 

8's 

7's 
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6.2.2.2.2 

(continued) 


6.2.2.3 


6 . 2 . 2 . 3 . \ 


6.2.2.3.2 


I 


d. 

e. 

f. 

g- 

h. 

i. 
J. 
k. 
i. 
m, 
a. 
o. 
P. 

q. 


6's 

5’t 

4's 

3'e 

2'e 

l's 


O'. 

Minus signs in Row's 1. 2, 3 
VERB-NOUN Flashing 
COMP ACTY — 

Plus signs in Row's 1, 2, 3*" 
VERB-NOUN Flashing 
COMP ACTY _ 


On concurrently 
for 5 seconds. 

On concurrently 
for 5 seconds. 


DSKY blanks - - COMP ACTY remains on for approximately 
5 seconds and then blanks. 


Caution and Status Displays 

Enter VERB 35, ENTR, into LEB CMC DSKY. 

The following MDC and LEB CMC DSKY displays shall illuminate for 
approximately 5 seconds. 

a. UPLINK ACTY 

b. NO ATT 

e. STBY 

d. KEY REL Flashing 

e. TEMP 

f. GIMBAL LOCK 

g. PROG 

h. RESTART 

1. TRACKER 

j. OPR ERR Flashing 

k. * COMP ACTY 

l. Program 88 

m. VERB 88 NOUN 88 flashing 

n. +88888 in Rl, R2 and R3 

o. PGNCS, CMC, ISS Warning lamps (CMC shall remain illuminated for 
15*5 seconds). 

After indications a. through m. go out, +88888 shall remain in Rl, R2, R3. 
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6.2.2.4 

6.2.2.4.1 

6.2.2.4.2 

6.2.2.4.3 

6.2.2. 4.4 

6 . 2 . 2 . 4.5 

6.2.2.4.6.1 

6.2.2.4.6 

6.2.2.4.6.1 

6.2.2.4.7 

6.2.2.4.7.1 

6.2.2.4.7.2 

6 . 2 . 2 . 4.8 

6.2.2.4.9 
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DSKY Pushbutton Check 

Enter the following eequenoe into the LEB CMC DSKY. 


a. VERB 25 NOUN 01, ENTER 

b. 02100. ENTER 

0. +00123, ENTER 

d. -00456, ENTER 

e. -00789, ENTER 

The LEB CMC DSKY shall indicate +00123 in Rl, -00456 in R2, and -00789 
in R3. 

Enter VERB 05, NOUN 01 into the LEB CMC DSKY. Press the ENTER push¬ 
button. 


Enter-02100 Into LEB CMC DSKY. Press the ENTER pushbutton. The LEB 
CMC DSKY shall indicate 00024 in Rl, 77664 in R2, and 77576 in R3. Verify. 

Enter die following sequence into the LEB CMC DSKY. 

a. VERB 21 NOUN 01, ENTER 

b. 02100, ENTER 

0 . +00123, DO NOT press ENTER 

Press the CLEAR pushbutton. Rl shall clear. 

* Enter VERB 06 NOUN 70 into the LEB CMC DSKY. Press the ENTER push¬ 
button. The OPR ERR lamp shall light. 

Press the RESET pushbutton. The OPR ERR lamp shall extinguish. 

Enter the following sequence into the LEB CMC DSKY. Press the ENTER 
pushbutton as indicated. The KEY REL lamp shall light. 

a. VERB 16, NOUN 20, ENTER 

b. , VERB 

Press the KEY REL pushbutton. The KEY REL lamp shall extinguish. 

Enter VERB 36, into the LE$ CMC DSKY. Press the ENTER pushbutton. 


Press the PRO pushbutton and verify the CH 32 on the CRT displays 5XXXX. 
Release the PRO pushbutton and verify that CH 32 on the CRT displays 7XXXX. 

Repeat 6.2.2.4.1 through 6.2.2.4.8 using the MDC CMC DSKY. 
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6.2.2.5 

6.2.2.5.1 

6.2.2.5.2 


6.2,2.5.2 

6.2.2.5.4 

6.2.2.5.6 

7 

6.2.2.5.6 

6.2.2.6.T 

6.2.2.5.8 

6.2.2.5.6 

6.2.2.5.10 

6.2.2.5.11 

6.2.2.6 
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Uplink and Downlink Checks. 

Enter VERB 36 into K148. Press the ENTER pushbutton, then press 
RESET pushbutton. 

Enter the following sequence into K148: 


a. VERB 25 NOUN 01 ENTER 

b. 02100, ENTER 
O. 00000, ENTER 

d. 77777, ENTER 

e. 07254, ENTER 

f. VERB 05 NOUN 01, ENTER 
f. 02100, ENTER 

CMC Registers Rl, R2, and R3 display on the CRT shall indicate 0000b, 
77777; and 07254, respectively. 

Set/Verify that the UP TLM switch on the Main Display Panel is set to 
ACCEPT and that the UP TLM switch on the G6N Indicator Control Panel 
is set to BLOCK. 

Execute the Block Uplink Override R-START to enable data to be sent via 
K- ST ART. On K-148 insert VERB. Verify that the VERB indications on 
lie D6KY and CRT does not change. 

0et ths UP TLM switch on the G6N Indicator Control Panel to ACCEPT. 
Verify that the BLOCK UPLINK discrete Is OFF. 

On K-148 insert VERB 01. Verify that tbs VERB indication on ths DSKY 
end CRT is 01. 

Set the UP TLM switch on ths MAIN DISPLAY Panel to BLOCK. Verify 
that the BLOCK UPLINK discrete Is ON. 

On K-148 insert VERB. Verify VERB indication on the DSKY and CRT 
does not change. 

Set the UP TLM switch on ths MAIN DISPLAY Panel to ACCEPT. Verify 
that the BLOCK UPLINK discrete is OFF. Remove the Block Uplink Over¬ 
ride R-START. 

On K-148 insert VERB 36. Press the ENTER pushbutton. 

Parity Fall Test 
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6.2.2.6.1 Enter the following into K-148: 


a. VERB 24 NOUN 02, ENTER 

b. 02100 ENTER 
C. 33777, ENTER 

d. 04544, ENTER 

e. VERB 25 NOUN 26, ENTER 

f. 04000, ENTER 

g. 01500 ENTER 

h. 00004 ENTER 

1. VERB 30, ENTER 


6.2.2.6.2 

6.2.2. 6.3 
6.2.2.7 
6.2.2.7.1 

f ’ 


6.2.2.7.2 


6.2.2.7.3 


6.2.2.8 


The RESTART lamps on the MDC ft LEB DSKY’s shall illuminate. The PGNS 
caution lampe on the MDC ft LEB annunciator panels shall illuminate. 

Press the ERROR RESET pushbutton on K-148. The RESTART ft 
PONS-caution lamps shall extinguish. 

* 

Enter VERB 36, into K-148. \ Press the ENTER pushbutton. 

Rupt Lock Test 

Enter ths following seque n c e into K-148: ~ 

. .'**•» 

a. VERB 24 NOUN 01, ENTER 

b. 02100, ENTER 
C. 30001, ENTER 

d. 01500, ENTER 

e. VERB 25 NOUN 26, ENTER 

f. 00001, ENTER 

g. 01500, ENTER 

h. 00004, ENTER 

I. VERB 31, ENTER 

The RESTART and PROG lamps on the MDC and LEB DSKY’s shall illuminate. 
The PGNS caution lamps on ths MDC ft LEB annunciator panels shall illuminate 

Press the ERROR RESET pushbutton on K-148: : . The RESTART ft PONS 

caution lamps shall extinguish. 

Enter VERB 36 into K-148: Press the ENTER pushbutton. 

TC Trap Test 
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6.2.2.8.1 


6.2.2.8.2 

6 . 2 . 2 . 8.3 
6.2.2.8 
6.2.2.9.1 


6.2.2.9.2 

6.2.2.9.3 
6.2.2.10 
6.2.2.10.1 
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Enter the following sequence into K-148: 


a. VERB 21 NOUN 02. ENTER 

b. 02100 ENTER 
C. 01500 ENTER 

d. VERB 25 NOUN 26 ENTER 

e. 04000. ENTER 

f. 01500, ENTER 

g. 00004, ENTER 

h. VERB 30, ENTER 

The RESTART and PROG lamps on the MDC 9 LEB DSKY's shall illuminate. 

The PGNS caution lamps on the MDC 9 LEB annunciator panels shall illuminate. 

Press the ERROR RESET pushbutton on the K-148. The RESTART 9 PGNS 
caution lamps shall extinguish. 

Enter VERB 36 into K-148. Press the ENTER pushbutton. 

Nightwatchman Test 

Enter the following sequence into tite K-148: 


a. VERB 24 NOUN 01, ENTER 

b. 02100, ENTER 
C. 30001, ENTER 

d. 01500, ENTER 

e. VERB 25, NOUN 26, ENTER 

f. 04000, ENTER 

g. 01500, ENTER 

h. 00004, ENTER 

i. VERB 30, ENTER 

The RESTART and PROG lamps on the MDC 9 LEB DSKY's shall illuminate. 
The PGNS caution lamps on the MDC 9 LEB annunciator panels shall illuminate. 

Press the ERROR RESET pushbutton on K-148. The RESTART 9 PGNS 
caution lamps shall extinguish. 

Enter VERB 36 into K-148. „ Press the ENTER pushbutton. 

CMC Clock Frequency Test 

Insure that CMC operate power has been applied for a minimum of 10 minutes 
before performing this test. 
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6.2.2.10.2 


6.2.2.10.3 


6.2.2.10.4 


6.2.2.10.6 


6.2.2.10.6 


6.2.2.10.7 


6.2.2.10.6 


6.2.2.10.6 


6.2.2.10.10 


6.2.2.10.11 


Verify that the counter is connected to the 3.2 kc signal on the hardline. 
Insure that the counter has been warming up for a minimum of 30 minutes. 
On the counter, 

Set the FUNCTION switch to: MAN START 

Set the TIME BASE switch to: 1 psec TIME UNIT/COUNT 

Set the SENSITIVITY control to: CHECK 

Verify proper counter operation. 

Set the FUNCTION switch to REMOTE OR TIME INTERVAL. 

Plug in the Preset unit and set: 

MODE switch to PRESET 
N switches to 96000. 

Turn SAMPLE RATE control fully clockwise (HOLD). Wait 35 seconds for 
counter display to fill. 

Start counting by depressing RESET switch on counter. 

After approximately 30 seconds, read and record counter display. M , 
Repeat steps 6.2.2.10.9 and 6.2.2.10.10 nine times. 


6.2.2.10.12 The average of the 10 previous readings shall be 30.000000*0.000060 seconds. 

6.2.2.10.13 Insure that the system is not in IMU Operate. 

6.2.2.10.14 Perform the following D6KY operations: 

VERB 37 ENTR 

06 ENTR/ENTR 

Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify the 
8TBY lamp is 11U . 


6.2.2.10.15 Repeat steps 6.2.2.10.9 through 6.2.2.10.12. 

6.2.2.10.16 Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify the 
STBY lamp is not lit. M the STBY lamp does not extinguish when the PRO 
pushbutton is pressed, repeatedly press the PRO pushbutton until the STBY 

, ’ *7 lamp does, extinguish. Record the number of times it was necessary to press 

the PRO pushbutton. Not more than three depressions of the PRO pushbutton 
shall be required to turn the STBY lamp off. 
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6.2.2.11 

6.2.2.11.1 

6.2.2.11.2 


6.2.2.11.3 
6.2.2.12 
6.2.2.12.1 
6.2.2.12.2 

6.2.2.12.3 

6.2.2.12.4 

6.2.2.12.5 

6.2.2.12.6 

6.2.2.12.7 

6.2.2.12.8 

6.2.2.12.9 

6.2.2.12.10 


Minimum Impulse Controller Input Test. 

Enter the following into the DSKY. 

a. VERB 11 NOUN 10 f ENTER 

b. 00032 ENTER 

Set the Minimum Impulse Controller on the Indicator Control Panel to the 
following position and observe Rl of the DSKY for the proper indications. 

MIC Position Rl DSKY Indication 


a. 

Up 

77775 

b. 

Down 

77776 

c. 

Left 

77737 

d. 

Right 

77757 

e. 

Clockwise 

77773 

f. 

Counterclockwise 

77767 

g‘ 

Neutral 

77777 


Enter VERB 34, ENTER into the DSKY. 

Mark and Mark Reject pushbutton test. 

On the GW Indicator Control Panel press and hold MARK pushbutton. 

Observe PROG alarm lamp is lighted. 

Enter the following in K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

Observe that DSKY row 1 displays 00040. 

Release MARK pushbutton. 

Observe that DSKY Row 1 displays 00000. Press RSET pushbutton. 

Press and hold the REJECT pushbutton on the GW Indicator Control Panel. 
Observe PROG alarm lamp la lighted. 

Observe that DSKY Row 1 displays 00100. 

Release the REJECT pushbutton. 
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6.2.2.12.11 


6.2.2.12.12 


6.2.3 


6.2.3.1 


6.2.3.1.1 


t 


Observe that DSKY Row 1 displays 00000. Press RSET pushbutton. 

On the DSKY perform the following operation: 

VERB 36 ENTR 
"Operate Power On" Test 
IMU Operate Power ON 

CAUTION: The sequences specified in this test must be adhered to. 

Deviations may necessitate recalibration of the inertial 
components. 

NOTE: Disregard the GIMBAL LOCK indicator until the completion of 
Step 6.2.3.1.6. 

The following Command Module switches and circuit breakers shall be in 
the following state: 

Right Hand Circuit Breaker Panel 

a. GUIDANCE/NAVIGATION COMPUTER MNAandMNB breakers on 
(pushed in) 

b. GUIDANCE/NAVIGATION IMU HTR MNAandMNB breakers on 
(pushed in) 

c. GUIDANCE/NAVIGATION IMU MNAandMNB breakers off (pulled out) 

d. GUIDANCE/NAVIGATION OPTICS MN A and MN B breakers off (pulled out) 
LEB Lighting Control Panel 

s. G/N Power - IMU set to OFF , 


f. G/N Power - Optics set to OFF 


6.2.3.1.2 Switches and selectors on the GIN Indicator control panel shall be set as 

follows: 

a. OPTICS ZERO to OFF 

b. OPTICS MODE to MANUAL 

c. OPTICS COUPLING to DIRECT 

d. OPTICS SPEED to MED 

S. OPTICS TEL TRUN to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position 
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6.2.3.1.3 Adjust the Command Module MDC and LEB Lighting Controls to minimum 

intensity for proper readout of Gift Displays. 

6.2.3.1.4. Set up the ACE analog recorders to monitor the following measurements 

(set chart speed to 5 mm/sec.): 

a. CG 2117 IGA Servo Error In Phase 

b. CG 2177 OGA Servo Error In Phase 

e. CG 2147 MGA Servo Error In Phase 

d. CG 2112 IG IX Resolver Output Sin 

e. CG 2172 OG IX Resolver Output Sin 

f. CG 2142 MG IX Resolver Output Sin 

g. CG 1040 +120 VDC PIPA Supply DC Level 

CAUTION: Before proceeding, insure that the Gift System has been operating 
in the STANDBY MODE (power configuration as defined in 6.2.3.1) 
for a minimum period of 2 hours. Exceptions to this requirement 
are noted in 6.2.5.2.0. 

CAUTION NOTE: If the requirements of 6.2.3.1.6 are not met, remove I MU ' 
operate power immediately by placing the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF. 

6.2.3.1.5 Perform the following sequence: 

i a. Turn oa the IMU MN A and MN B circuit breakers on the Right Hand 

Circuit Breaker Panel (breakers pushed in). 

b. Start Analog Recorders. 

o. Place G/N Power - IMU switch on the LEB Lighting Control Panel to 
IMU (switch toggle up). 

6.2.3.1.6 Immediately begin monitoring the following measurements. 

a. The IMU Operate Power is +28.8*3 VDC (CG 1500). Verify on CRT. 

b. , On the recorders, verify that oscillations are not sustained and that a 

null is achieved within 10 seconds of power application in 6.2.3.1.5. on 
the following measurements: 

CG 2112, IG IX Resolver Output Sin 
CG 2142, MG DC Resolver Output Sin 
CG 2172, OG DC Resolver Output 8in 
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6.2.3.1.6 
(oonti rated) 


6.2.3.1.7 


c. On the CRT, verify the absence of the +120 VDC PIPA supply (CG 1040) 
for a period of 90*10 seconds following power application in 6.2.3.1.5. 
Verify PIPA fail discrete is present during this period. After approxi¬ 
mately 100 seconds, the voltage shall read +120*6 Vdc. 

d. Stop the analog recorders. 

Insure that the following alarm lamps are not lighted on GIN LEB Display 
Panel. 


a. CMC Warning 

b. ISS Warning 

e. PGNS Caution 


6.2.3.1.8 


6.2.3.1.9 


6.2.3.1.10 


1 6.2.3.1.11 


Verify that the PROG alarm lamp on the DSKY's does not light. 

The OG, IG, and MG CDU angles shall be 00000*00150. Verify on CRT. 
Enter the following into K-148: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
e. +00000, ENTER 
d. +00000, ENTER 

Verify that the following secondary power supply voltages are not flashing 
on the CRT display. 


TABLE IV. SECONDARY POWER SUPPLY VOLTAGES 


Meaa. No. Signal 


1 . 

CG 1041 

+120 VDC PIPA 8UPPLY 

2. 

CG 1051 

+20 VDC PIPA SUPPLY 

3. 

CG 1052 

-20 VDC PIPA SUPPLY 

4. 

CG 1070 

♦4 VDC CDU SUPPLY 

5. 

CG 1100 

-28 VDC ELECTRONICS 


CG 1021 

+14 VDC CMC SUPPLY 

7. 

CG 1030 

+4 VDC CMC SUPPLY 

6. 

CG 1201 

IMU 28V 800 CPS 1 pet 0 ph 

9. 

CG 1202 

IMU 28V 800 CPS 5 pet ph A (-90*) 

10. 

CG 1203 

IMU 28V 800 CPS 5 pet ph B (0*) . 

11. 

CG 1331 

3.2 KC 28V SUPPLY 

12. 

CG 1110 

2.6 VDC TM BIAS 


6.2.3.1.12 The I MU Platform should not be moved during the Temperature Control Tests. 

15 minutes after the application of IMU OPERATE power record PIPA TEMP 
(CG 2300) displayed on the CRT. 
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6.2.3.1.13 1 hour after the application of IMU OPERATE power monitor and record PIPA 
TEMP (CG 2300) every 5 minutea for 1 hour. Verify that each reading does 
not deviate from the average of each signal by more than 0 . 1 *F. 

6.2.3.1.14 When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP. PIPA TEMP shall be 130. Sid. 5*F. PIPA TEMP 
shall be within 0.3*F of that recorded in 6 . 2 .3. 1.12 and 6 . 2 . 1 .3. 8 .4. 

6.2.S.2 Optics Power ON 

6 .2.3.2.1 Optics power shall be applied by actuating the GIN OPTICS MN A and OPTICS 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in), 
and placing Q/N Power - OPTICS switch on the LEB Lighting Control Panel 
to ON. 

6 .2.3.2.2 OPTICS **>28 VDC discrete shall be issued (CG 1533). Verify by observing 
that the OPTICS lamp on Event Module is illuminated. Verify that the +28 
VDC OPTX OPERATE BUS (CG 1530) is +28.8*3 VDC. Record the indication 
on the CRT. 

6 .2.3.2.3 Verify the following secondary power supply voltages on the CRT are not 
flashing: 

CG 1211 OPTX 28V 800 CPS 1 pet 0 ph 
CG 1212 OPTX 800 CPS 5 pet-00 ph 

Set/verify OPTICS MODE on the GIN Indicator Control Panel to MAN. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the GIN Indicator Panel to ZERO. 

IMU Cage Test 

Enter the following into the D 6 KY: ■ 

a. VERB 40 NOUN 20, ENTER (wait 3 seconds) 

b. VERB 41 NOUN 20, ENTER 
e. . 400200, ENTER 

d. +00200, ENTER 

e. +00200, ENTER 

Observe that the NO ATT lampe on the DSKY's light and that CDUX, CDUY, 

CDUZ on the CRT indicate approximately +00200. 

6 .2.3.3.2 Set up the Analog Recorder to monitor the following signals: 

a. 1G IX Resolver Output Sine (CG 2112) 

b. MG IX Resolver Output Sins (CG 2142) 

c. OG IX Resolver Output Sine (CG 2172) 

Start the Analog Recorders. 33 
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6 . 2 .3. 2 .3.2 

6.2.3.3 
6 . 2 .3.3.1 




6 . 2 . 3 . 3.3 

6.2.3.3.4 

6.2.3.3.6 

6.2.3.3.6 


APOLLO (m Specification 
ND1002379 

On MDC panel 1. press and bold the IMU CAGE switch In the CAGE position. 
On the Analog Recorder, verify that the IX Sine signals (CG 2112, CG 2142, 
and CG 2172) null out at 0.5V rms or less. 

Release the IMU CAGE switch. Disregard any momentary transients on the 
IX Resolver Sine signals when the switch is released. Sustained oscillations 
shall be cause for immediate removal of IMU OPERATE power. 

On the CRT verify that CDUX, CDUY and CDUZ are all between +00150 and 
+35850. 

Stop the Analog Recorders. 
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GON System Power Supplies Test 

Proceed with this test if 6.2.3, Operate Power On Test, has been completed 
and system operation has not been interrupted. If system operation has been 
interrupted, perform 6.2.3.2, Turn On Procedure, before proceeding with 
this test. Insure that the IMU Operate Power has been on for at least 15 
minutes before proceeding with this test. 

Enter the following sequence into the K-Start. Verb 41 NOUN 20, ENTER; 
400000 ENTER; 400000 ENTER; 400000 ENTER. 

Set/Verify the following circuit breakers and switches on the Right Hand 
Circuit Breakers Panel and LEB. 

a. COMPUTER MN A to ON (pushed in) and COMPUTER MN B to OFF 
(pulled out). 

b. O/N - POWER to ACl 

o. IMU HTR MN A to ON (pushed in) and IMU HTR MN B to OFF (pulled out). 

d. IMU MN A to ON (pushed in) and IMU MN B to OFF (pulled out). 

e. G/N POWER - IMU to IMU 

f. OPTICS MN A to ON (pushed in) and OPTICS MN B to OFF (pulled out). 

g. G/N POWER - OPTICS to OPTICS 

Record the voltage indicated on the CRT for the following signals: 

a. The 4-28 VDC IMU OPERATE (Bus No. 1) output voltage shall be 4-28.8*3 
VDC (CG 1500). 

b. The 4-28 VDC IMU STANDBY (Bus No. 2) output voltage shall be -428.8*3 
VDC (CG 1510). 

e. The +28 VDC CMC OPERATE (Bus No. 3) output voltage shall be 428.8*3 
VDC (CG 1520). 

d. The 428 VDC OPTX OPERATE (Bus No. 4) output voltage shall be 428.8*3 
VDC (CG 1530). 

e. The CG 2221, IGA CDU Coarse Error measurement shall be 0.0*0.68V rms. 

f. The CG 2251 MGA CDU Coarse Error measurement shall be 0.0*0.68V rms. 

g. The CG 2281 OGA CDU Coarse Error measurement *haii be 0.0*0.68V rms. 

Record the voltage indicated on the CRT for die following power supplies: 

a. The 4120 VDC PIPA Power Supply output voltage shall be 120*6 VDC 
(CG 1040). 

b. The 420 VDC PIPA Power Supply output voltage shall be 20.0*1.2 VDC 
(CG 1051). 

e. The -20 VDC PIPA Power Supply output voltage shall be -20*2 VDC 
(CG 1052). 

d. The -28 VDC Electronics Power Supply output voltage ahall be -28.5*6.0 
VDC (CG 1100). 
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6.2.4.6 The following values shall be measured with the guidance reference clock 
synchronizing input pulse. Record the voltage indicated on tike CRT. 

a. IMU 28V, 800 CPS 1% 0 deg voltage shall be 28.0*0.6 VAC (CG 1201) 

b. IMU 28V, 800 CPS 5% PHA - 90 deg. voltage shall be 28.0*1.4 VAC (CG1202}. 

e. IMU 28V, 800 CPS 5% PHB 0 deg. voltage shall be 28.0*2.1 VAC (CG 1203). 

d. Optics 28V, 800 CPS 1% 0 deg voltage shall be 28.0*0.6 VAC (CG 1211).. 

e. Optics 28V, 800 CP8 5% - 90 deg voltage shall be 28.0*1.5 VAC (CG 1212). 

f. PH Diff IMU 5% 0 deg. -90 deg. (CG 1207) phase differenoe shall be -90* *10*. 

g. PH Diff Optics 1% IMU 1% (CG 1220) phase difference shall be 0* *10*. 

6.2.4.7 Record the voltages indicated on the CRT for the following power suppliesi 

a. The +14 VDC CMC Power Supply output voltage shall be +14.0*0.4 VDC 
(CG 1020). 

b. The +4 VDC CMC Power Supply output voltage shall be +4.0*0.2 VDC 
(CG 1030). 

c. The +4 VDC CDU Power Supply output voltage shall be +4.0*0.2 VDC 
(CG 1070). 

d. The 42.50 VDC TM BIAS SUPPLY output voltage shall be +2.50*0.06 VDC 
(CG 1110). 

6.2.4.8 Record the CRT indications for the following measurements: 

a. The 28V, 3200 CPS Power Supply feedback output voltage shall be 28.6*0.8V 
RMS (CG 1331). 

b. The phase difference between the 3.2 Kc supply and CMC sync shall be 
0* *10* (CG 1336). 

e. The +14 VDC CMC Power Supply rms noise shall be less than 0.2 vrms 
(CG 1021). 

d. The +4 VDC CMC Power Supply rms noise shall be less than 0.2 vrms 
(CG 1031). 

6.2.4.8.1 Enter the following into K-148: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

* +00000 ENTR 

+09000 ENTR 

Wait 15 seconds. 

6.2.4.9 Set/Verify the following circuit breakers and switches on the Right Hand Circuit 
Breaker Panel and LEB: 

a. G/N POWER-OPTICS to OFF 

b. OPTICS MN B to ON (pushed in) and OPTICS MN A to OFF (pulled out) 
o. G/N POWER - IMU to OFF 

d. IMU MN B to ON (pushed in) and IMU MN A to OFF (pulled out) 

e. IMU HTR MN A to OFF (pulled out) 

f. G/N - POWER to OFF 

g. COMPUTER MN B to ON (pushed in) and COMPUTER MN A to OFF 

(pulled out) 36 . 
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6.2.4.13 


6.2.4.14 


6.2.4.15 


6.2.4.16 
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6.2.4.17 


6.2.4.18 


APOLLO GW Specification 
ND1002379 

Verify that the +28 VDC CMC OPERATE output voltage in +28.8*3 VDC 
(CG 1520). 

Set the G/N - POWER switch on the LEB to AC2. Set the IMU HTR MN B 
to ON (pushed in). Verify that the +28 VDC IMU STANDBY output voltage 
In +28.8*3 VDC (CG 1500). 

Wait until 15 minutes have elapsed since setting G/N POWER - IMU to OFF 
in 6.2.4.9.c then set the G/N POWER - IMU to IMU. Verify that the +28 
VDC IMU OPERATE output voltage is +28.8*3 VDC (CG 1500). 

Set the G/N POWER - OPTICS to OPTICS. Verify that the +28 VDC OPTX 
OPERATE output voltage is +28.8*3 VDC (CG 1530). 

Repeat 6.2.4.5 through 6.2.4.8. 

Set the following circuit breakers to the position indicated: 

a. Set the COMPUTER MN A to ON (pushed in). 

b. Set the IMU HTR MN A to ON (pushed in), 
e. Set the IMU MN A to ON (pushed in). 

d. Set the OPTICS MN A to ON (pushed in). 

Miscellaneous Checks - The following miscellaneous signals are required to 
supply data for system evaluation in the event of failure, or for trend analysis 
of system performance. Record the values displayed on the CRT for the 
following signals. 

a. CG 4300 CMC Temperature 

b. CG 6020 PIPA Calibration Module Temperature 

c. CG 6021 IMU 800 CPS 5% Temperature 

Verify and record the following signals displayed on the CRT: 

a. +120 VDC PIPA SUP NOISE RMS shall be less than 1.5 VRMS (CG 1042). 

b. +20 VDC PIPA SUP NOISE RMS shall be less than 1.0 VRMS (CG 1053) 

c. +4 VDC CDU SUP NOISE RMS shall be less than 0 .1 VRMS (CG 1071). 

d. * +28V IMU OPERATE BUS NOISE RMS shall be less than 1.0 VRMS 

(CG 1501) 

e. +28V IMU STANDBY BUS NOISE RMS shall be less than 1.0 VRMS 
(CG 1511). 

f. +28V CMC OPERATE BUS NOISE RMS shall be less than 2.0 VRMS 
(CG 1521) 

g. +28V OPTX OPERATE BUS NOISE RMS shall be less than 2.0 VRMS 
(CG 1531). 

The noise peaks of the following signals are demonstrated on the event light 
when the peaks have a rise time between 2 and 50 psec and the peak voltage 
exceeds 5 volts. 
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♦14V CMC SUPPLY NOISE PEAKS <CG 1022) 

♦4V CMC SUPPLY NOISE PEAKS (CG 1032) 

c. 4*120 VDC PIPA SUPPLY NOISE PEAKS (CG 1043) 

d. 44 VDC CDU SUPPLY NOISE PEAKS (CG 1072) 

•. 428VIMU OPERATE BUS NOISE PEAKS (CG 1502) 

f. 428V IMU STANDBY BUS NOISE PEAKS (CG 1512) 

g. 428V CMC OPERATE NOISE PEAKS (CG 1522) 

h. 428V OPTX OPERATE NOISE PEAKS (CG 1532) 

If Optics Testing will not continue, set the G/N POWER-OPTICS switch on 
the LEB Lighting Control Panel to OFF. 
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6.2.5 


6.2.5.1 


6.2.6.1.1 


6.S.5.1.2 


6.2.5.1.3 


6.2.5.1.3.1 


General Turn Off and Turn On Procedure 


NOTE: The procedure shall be utilized any time after performing 6.2.1, 

Standby Power On Test and 6.2.3, Operate Power On Test to turn 
on or turn off the Gift Systems. Appropriate portions of this pro¬ 
cedure will be referenced in other tests. 

Turn Off Procedure. 

CAUTION: This procedure must be performed in the sequence specified. 

Failure to adhere to this sequence may require calibration 
of the inertial components. 

Enter the following sequence into K-148: 

a. VERB 41 NOUN 20, ENTER . 

b. +00000 ENTR 

O. 400000 ENTR 

d. +09000 ENTR 

Verify that the G1MBAL LOCK indicator on the DSKY’S is illuminated. On the 

G4N Indicator Control Panel verify PGNS light is ON. On the D6KY verify 
NO ATT light Is ON. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of 
aero as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
following switches on the Gttf Indicator Control Panel to the positions designated. 

a. OPTICS ZERO to ZERO 

b. OPTICS MODE to MANUAL 

O. OPT1C8 COUPLING to DIRECT 

d. OPT1C8 SPEED to MED 

e. OPTICS TEL TRUN to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position 

Set the G/N Power - IMU switch on the LEB Lighting Control Panel to OFF 
and G4N IMU MN A and MN B circuit breakers on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 
00034 ENTR 

00000 ENTR 

Verify G1MBAL LOCK lamp goes out. 
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(continued) 

6.2.5.1.4 

6.2.5.1.5 

6.2.5.1.6 

6.2.5.1.7 

6.2.5.1.8 

6.2.5.1.2 

♦ 

6.2.5.1.10 

6.2.5.2 

6.2.5.2.1 
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VERB 21 NOUN 01 ENTR 
00773 ENTR 

40000 ENTR 

Verify that NO ATT indication ia OFF. 

Set the G6N Power AC1-OFF-AC2 Switch on the Right Hand Circuit breaker . 
panel to OFF and the GAN POWER AC1 and AC2 circuit breakers to OFF 
(breakers pulled out). 

Decrease the LIGHTS - NUMERICS controls on both the Left Hand Circuit 
Breaker panel and the LEB Lighting Control Panel to the minimum bright¬ 
ness - OFF position. 

Set the PSAAM power switch on the PSAAM to OFF. 

Set the IMU HTR MN A and MN B circuit breaker on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel to * 
OFF and GAN OPTICS MN A and MN B breakers on the Right Hand Circuit 
breaker panel to OFF. 

Set the COMPUTER MN A and MN B Circuit breakers on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). » 

Verify that the PTC is supplying inertial components heater power to the 
GAN System. This will be indicated by the following on the PTC, 

a. GAN ON (PTC inhibit) light not illuminated. 

b. IMU Temp/heater current meter indicates IMU temperature of 130* a6*F. 
Turn ON Procedure 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within 410 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set or verify 
the following GAN Indicator Control Panel switches to the position indicated. 

a. CONDITION LAMP8 to ON 

b. OPTICS ZERO to ZERO 

C. OPTICS MODE to MANUAL 

d. OPTICS COUPLING to DIRECT 

e. OPTICS SPEED to LO 

f. OPTICS TEL TRUN to SLAVE to SXT 

g. RETICLE BRIGHTNESS to minimum brightness position. 
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6.2.5.2.2 

6.2.5.2.3 

6.2.5.2.4 

6.2.5.2.4.1 

6.2.5.2.5 

6.2.5.2.5.1 

6.2.5.2.6 

6.2.5.2.7 

6 . 2 . 5 . 2.6 

6.2.5.2.9 

6.2.5.2.10 


Insure that interfacing system EPS and ECS are turned on and operatic 
properly. 

CAUTION: The remaining procedure must be followed in sequence specified. 
Failure to adhere to this sequence may require recalibration 
of the inertial components. 

Energize the GftN COMPUTER MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Press the ST BY pushbutton , 
on the D6KY for approximately 3 seconds. Verify +14 and +4 VDC AGC 
power supply outputs oo CRT display. Voltages shall be +14+0.4V (CG 1020) 
and +4+0.2 (CGI030). On DSKY verify TEMP light is ON. 

Set the G6N POWER ACl and AC2 breakers on the Right Hand Circuit Breaker 
Panel to ON (breakers pushed in). Set the G6N POWER AC1-OFF-AC2 switch 
to ACl. 

Set the G6N DSKY and Display Panel brightness to the minimum acceptable 
level by manipulation of LIGHTS - NUMERICS control on both Left Hand 
Circuit breaker panel and LEB Lighting Control panel. 

Energize the G6N IMU HTR, MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Insure that the CMC +28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). Verify TEMP 
light on DSKY is extU«uished. 

Set/Verify the following switches on the PSAAM. 

a. PSAAM PWR to ON 

b. INHIBIT VOLTAGE FAIL to OFF. 

Enter VERB 36 ENTER into K148. Press ERROR RESET pushbutton on K148. 
All computer alarms on the Main Display Console (MDC) and LEB AGC DSKY 
shall clear. Verify that DSKY Rl. R2, R3, VERB, NOUN and PROG Indies- 


Verify K-8TART tape F09CI03-K10538-XXCM Self-Check Test is on the 
K-8TART tape reader. 

Start tape reader. 

When tape reader stops, verify: 

Rl - +09XXX 

R2 - +10538 tape number. 

R3 - -OOOXX tape Rev. Mo. 

8tart tape reader. 
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6.2.5.2.12 

6.2.5.2.13 

6.2.5.2.14 

6.2.5.2.15 
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When tape reader a tope, verify: 

Rl - 00101 
Start tape reader 

Monitor DSKY until R2 (SCOUNT+1) increments twice. If an error is 
detected, the PROG alarm lamp on the DSKY shall light. 

On K-148, enter the following to turn off Self-Check: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

VERB 34 . ENTR 

NOTE: Allow 2 hours to elapse before proceeding, with the following' 
exceptions: 

a. If the G6N System has been in the power off state for less than 5 days 
with the gimbals in the parked position (0*, 0* , 90 *) and the system has 
not been moved, allow 15 minutes to elapse before proceeding. 

b. If the G4N System has been turned off with the gimbals in the unparked 
position for less than 2 hours allow a warmup time equal to the time 
off but not less than 15 minutes to elapse before proceeding. 

CAUTION: If the requirements of 6.2.5.2.16 are not met, remove IMU 
Operate Power immediately by setting the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF. 

After the required warmup time has elapsed set the G4N IMU MN A and 
MN B circuit breaker on the Right Hand circuit breaker panel to ON (breaker 
pushed in), and the G/N POWER - IMU switch on tbs LEB Control 

panel to the IMU position (toggle up). 

Immediately begin monitoring the following measurements. 

a. On the CRT verify that IMU Operate Power In 4I.MVDC (CO I960). 

b. On the meter modules verify that oscHlaHona are not suatalnad and 
that a null la achieved within 10 seconds of power application on Pm 
following measurements: 

CG 2112 IG IX Resolver Output 81a 
CG 2142 MG IX Resolver Output 81a 

CG 2172 OG IX Resolver Output 81a 

e. On the CRT verify the absence of the +120 VDC PIPA 8i*ply (CG 1040) 
for a period of 90*10 seconds following power application. After 
approxi m ately 100 seconds, the voltage shall read >120*6 VDC. 

« *)’. . 
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6.2.5.2.17 Verify that the PROG alarm lamp on the DSKY's does not light. 

6.2.5.2.18 Enter VERB 40, NOUN 20, ENTER into K148. Wait 15 seconds. 

6.2.5.2.19 On K-148 enter the following 

VERB 41 NOUN 20 ENTER 
+00000 ENTER 

+90000 ENTER 

+00000 ENTER 


6.2.5.2.20 


6.2.5.2.21 


Set the GIN OPTICS MN A and MN B circuit breakers on the Right Hand 
Circuit breaker panel to the ON position (breaker pushed in). 

Verify that the CRT Indications of the signals in Table V art not flashing. 

• Table V. Secondary Power Supply Voltages 


Measurement Sl . 

Number — 6 - 


1. 

CG 1040 

+*120 VDC PIPA SUPPLY 

2. 

CG 1051 

+*20 VDC PIPA SUPPLY 

3. 

CG 1052 

-20 VDC PIPA SUPPLY 

4. 

CG 1070 

+4 VDC CDU SUPPLY 

5. 

CG 1100 

-28 VDC ELECTRONICS 

6. 

CG 1020 

+•14 VDC CMC SUPPLY 

7. 

CG 1030 

+4 VDC CMC SUPPLY 

8. 

CG 1201 

IMU 28V 800 CPS 1 pet 0 pha 

9. 

CG 1202 

IMU 28V 800 CPS 5 pet ph A 

10. 

CG 1203 

IMU 28V 800 CPS 5 pet ph B 

11. 

CG 1331 

3.2 KC 28V SUPPLY 

12. 

CG 1110 

2.5 VDC TM BIAS 

13. 

CG 2301 

IR1G TEMPERATURE 


6.2.5.2.22 Monitor the PIPA Display Scope to insure that each PIPA is moding properly. 

6.2.5.2.23 Perform 6.2.6 GIN Operational Test. 
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6.2.6.4 

6.2.6.4.1 

6.2.6.4.2 
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G&N Operational Test 

Verify K-START tape F 09 C 103 -K 10531 -XXCM G/N OPCHK is on K-START 
tape reader. 

Start tape reader. 

When tape reader stops verify the following on the CRT D8KY: 

a. Rl * +09XXX 

b. R2 - -*>10531 
e. R3--000XX 


E-Memory Program Load and Sum Check. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00101. 

Local g Measurement. 

Start tape reader. 

In approximately 10 minutes, VERB 06 NOUN 98 shall flash. 

From the CRT DSKY display read and record Row 1 and Row 2 (local gravity 
whole and fractional, respectively). The value recorded shall be between 
975.0 and 985.9 cm/sec 2 . 

Horizontal Earth Rate Measurement. 

Press PRO pushbutton on DSKY. 

In approximately 2 seconds VERB 06 NOUN 98 shall flash. From the CRT DSKY 
display read and record R2 (horizontal component of earth rate acting on X, 

Y and Z IRIG's). The values recorded shall be between 77882 and 97882. 

Enter the following on K-148: 

VERB 34 ENTR 

VERB 41 NOUN 20 ENTR . 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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6.2.7 Gimbal Friction Teat 


0.2.7.1 


! 

i.2.7.2 


Enterthe following aeqnenoe into K-14S: 


VERB 41 NOUN 20 ENTR 

♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 

Walt 15 aeconde 

VERB 41 NOUN 20 ENTR 

♦17000 ENTR 

♦17000 ENTR 

♦17000 ENTR 

Wait 15 eeoonde 

VERB 41 NOUN 20 ENTR 

♦27000 ENTR . 

♦27000T ENTR 

♦27000 ENTR 

Walt 16 aeoonda 

VERB 41 NOUN 20 ENTR 

♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 

Walt 15 aeoonda 


Inner Gimbal Friction Teat 


0.2.7.2.1 


Set op the ACE Analog Reoordera to reoord the following meaaurementa: 


a. CG 2120 

b. CG 2117 
a. CG 2112 

d. CG 2113 

e. CG 2220 

f. CG 2221 


IG TORQUE MOTOR CURRENT 
IGA SERVO ERROR IN PHASE 
IG IX RESOLVER OUTPUT SIN 
IG IX RESOLVER OUTPUT COS 
IGA CDU FINE ERROR 
IGA CDU Coarse Error 


0.2.7.2.2 


Enter the following aeqnenoe into K-140: (+360 IG torqning) 


VERB 21 NOUN 01 

02757 
00000 
NOUN 15 
00000 
40000 
40034 
00000 
00000 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR/ENTR 
ENTR/ENTR 
ENTR/ENTR 
ENTR/ENTR 
ENTR 
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6.2.7.2.3 

3.2.7.2.4 
6.2.7.2.6 

3 . 2 . 7 . 2 . 3 


3.2.7.2.7 
3.2.7. 2.8 


Enter the following sequence into K-148: 

VERB 42 ENTR 

VERB 33 ENTR 

Start analog recorders. 

Verify that IG Servo Error Quadrature (CG 2108) Is 0.0&1.2V nos. Observe 
measurement CG 2112, IG IX Resolver output SIN, on the analog recorder. 
When steady-state condition occurs, with the reading near aero (approximately 
12 minutes), stop the recorders. 

Return the G4N System to the coarse align mode by enteric the following 
sequenoe in K-148: 


VERB 43 NOUN 30 

ENTR:. 

Wait 15 seconds 


VERB 41, NOUN 20 

ENTR 

♦00000 

ENTR 

♦00000 

ENTR 

♦00000 

ENTR 

Wait 15 seoonds 


VERB 41 NOUN 20 

ENTR 

♦17000 

ENTR 

♦17000 

ENTR 

♦17000 

ENTR 

Wait 15 seoonds 


VERB 41 NOUN 20 

ENTR 

. +27000 

ENTR 

♦27000 

ENTR 

♦27000 

ENTR 

Wait 15 seoonds 


VERB 41 NOUN 20 

ENTR 

♦00000 

ENTR 

♦00000 

ENTR 

♦00000 

ENTR 


Walt 15 seoonds before proceeding. 

Enter the following sequenoe into K-148: (-380* IG torquii*) 

VERB 24 NOUN 01 ' ENTR 

02781 ENTR 

37777 ENTR 

37743 ENTR 
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6.2.7.2.10 

6.2.7.2.11 

6.2.7.2.12 


6.2.7.2. IS 
6.2.7.S 
6.2.7.3.1 


APOLLO GAN Specification 
ND1002379 


Enter the following sequence into K-148: 

VERB 42 ENTR 

VERB 33 ENTR 

Start analog recorders. 

Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near aero 
(approximately 12 minutes), stop the recorders. 

Return the Gttf System to die coarse align mode by entering the following 
sequence into K-148: 


VERB 40 NOUN 20 

Wait 15 seconds 

ENTR 

VERB 41 % NOUN 20 

ENTR 

♦00000 

ENTR 

♦00000 

ENTR 

♦00000 

Wait 15 seconds 

ENTR 

VERB 41 NOUN 20 

ENTR 

♦17000 

ENTR 

♦17000 

ENTR 

♦17000 

Wait 15 seconds 

ENTR 

VERB 41 NOUN 20 

ENTR 

.♦27000 

ENTR 

♦27000 

ENTR 

♦27000 

Wait 15 seconds 

ENTR 

VERB 41 NOUN 20 

ENTR 

♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 



Watt 16 seconds before proceeding. 
Outer Glmbal Friction Test. 


Set up the ACE Analog Recorders to reoord the following measurements? 


a. CG 2180 

b. CG 2177 
o. CG 2172 

d. CG 2173 

e. CG 2280 

f. CG 2281 


OG TORQUE MOTOR CURRENT 
OGA SERVO ERROR IN PHASE 
OG IX RESOLVER OUTPUT SIN 
OG IX RESOLVER OUTPUT COS 
OGA CDU FINE ERROR 
OGA CDU Coarse Error 
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6.2.7.3.2 


•.2.7.3.3 

3.2.7.3.4 
6.2.7.3.8 

6.2.7.3.6 


Enter the following sequence into K-148: (♦360* OG torquii*) 

VERB 24 NOUN 01 ENTR 

02757 ENTR 

40000 ENTR 

40034 ENTR 

Enter the following sequence into K-148: 

VERB 42 ENTR 

VERB 33 ENTR 

Start analog recorders. 

Verily that OG 8ervo Error Quadrature (CG 2188) is 0.0*1.2V rms. Observe 
measurement CG 2172, OG IX Resolver output 81N t on the analog reoorder. 
When steady-state condition occurs, with the reading near aero (approximately 
12 minutes), stop the reoorders. 

Return the G4M System to the ooarse align mode by entering the following 
sequence into K-148: 


VERB 40 NOUN 20 

Wait 15 seconds 

ENTR 

VERB 41 NOUN 20 

ENTR 

400000 

ENTR 

+0000C 

ENTR 

'400000 

Wait 16 seconds 

ENTR 

VERB 41 NOUN 20 

ENTR 

417000 

ENTR 

417000 

ENTR 

417000 

ENTR 

Wait 16 seoonds 


VERB 41 NOUN 20 • 

ENTR 

427000 

ENTR 

427000 

ENTR 

427000 

Wait 15 seoonds 

ENTR 

VERB 41 NOUN 20 

400000 ENTR 

400000 ENTR 

400000 ENTR 

ENTR 
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0.2.7.3.7 
•. 2 . 7 . 3.8 

6.2.7.3.6 

6.2.7.3.10 

6.1.7.3.11 

6.2.7.3.11 


Watt 16 seconds before pmeedfaf. 

Enter the following seqaenoe Into K-146: (-360* OG torquli*) 

VERB 24 NOON 61 ENTR 

02757 ENTR 

37777 ENTR 

37743 ENTR 

Enter the following seqaenoe into K-146: 

VERB 42 ENTR 

VERB 33 ENTR 

Start analog reoorders. 

Observe measurement CG 2172, OG IX resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reedh^ near aero 
(approximately 12 minutes), stop the reoorder. 

Return the GAN System to the ooarse align mode by entering the fdlowiig 
sequence into K-146: 


VERB 40 

NOUN 20 

ENTR 

Watt 16 eeoonda 


VERB 41 

NOUN 20 

ENTR 

400000 


ENTR 

+00000 


ENTR 

+00000 


ENTR 

Wait 15 seoonds 


VERB 41 

NOUN 20 

ENTR 

+17000 


ENTR 

+17000 


ENTR 

+17000 


ENTR 

Watt 15 seoonds 


VERB 41 

NOUN 20 

ENTR 

+27000 


ENTR 

+27000 


ENTR 

+27000 


ENTR 

Watt 15 seeonds 



VERB 41 

NOUN 20 

ENTR 

>06000 v 

ram. 

. 

+00000 

ENTR 


106750 L, 

ENTR i ' 



6.2.7.3.13 


Wait 15 seconds before proceeding. 



6.2.7.4 
4.2.7.4.1 


4.2.7.4.2 


4.2.V.4.3 

4.2.7.4.4 
4 4.2.7.4.9 

4.2.7.4.4 


APOLLO G&N Specification 
ND1002373 


Middle Gimbal Friction Teat. 


Set up the ACE Analog Recorders to record the following measurements 


MO TORQUE MOTOR CURRENT 
MGA SERVO ERROR IN PHASE - 
MG IX RESOLVER OUTPUT SIN 
MG IX RESOLVER OUTPUT COS 
MGA CDU FINE ERROR 
MGA CDU Coarse Error 


Enter the following sequence into K-148: (+135* MG torquing) 

ENTR 


a. 

CG 2140 

b.- 

CG 2147 

0. 

CG 2142 

d. 

CG 2143 

e. 

CG 2250 

f. 

CG 2251 


VERB 24 

92743 

48777 


NOUN 01 
ENTR 
ENTR 
ENTR 


Entr the following sequence into K-144t 


VERB 42 
VERB 33 


ENTR 

ENTR 


Start the analog reoordsr. 


Verify that MG Servo Error Quadrature (CG 2139) la 0.0*1. XV rate 
m e a s urement CG 2142, MG IX Resolver o utput SIN, on the analog reoordsr. 
Whoa s t ee Q r-atata c on dit i on occurs (approximately 9 minutes), stop the 


Return the GAN System to the ooarse align mods by entering the following 
sequence into K-149: 


VERB 40 NOUN 34, ENTR 

* 

Whit 18 seconds 


VERB 41 NOUN 34 

ENTR 

♦00000 

ENTR 

♦ooooo 

ENTR 

♦00000 

ENTR 

Wait 15 seoonds 


VERB 41 NOUN 20 

ENTR 

♦17000 

ENTR 

♦17000 

ENTR 

♦17000 

ENTR 

Watt 15 seoonds 
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6.2.7.4.6 

VERB 41 

NOUN 20 

ENTR 

(continued) 

♦27000 


* ENTR 


♦27000 


ENTR 


. ^27000 


ENTR 


Walt 15 seconds 



VERB 41 

NOUN 20 

ENTR 


♦00000 


ENTR 


♦00000 


ENTR 


♦00000 


ENTR 


Walt 15 seconds 



♦00000 

ENTR 



♦60000 

ENTR 



♦06750 

ENTR 


6.2.7.4.7 

Enter the following sequence Into K-148: 


VERB 24 % 

NOUN 01 

ENTR 


02765 

ENTR 



14000 

ENTR 



00000 

ENTR 


6.2.7.4.6 

Enter the following sequence into K-148: 


VERB 42 

ENTR 


f 

VERB 32 

ENTR 


6.2.7.4.0 

Start analog recorders.. 


6.2.7.4.10 

Observe mei 

inurement CG 2142, MG IX 1 


recorder, Wlien the itMU^itati condition occurs (approximately 5 minutes), 
stop tlie recorders* 


6.2.7.4.11 Return the GW System to the ooarse align mode by entering the following 


sequence 

into K-146: . 


VERB 40 

NOUN 20 ' 

ENTR 

VERB 41 

NOUN 20 

ENTR 

♦00000 

ENTR 


♦00000 

ENTR 


♦00000 

ENTR 



6.2.7.5 Ex a min e the traces of the reoorded measurements for all six phases of this 

test to detect any sharp discontinuities. Disregard transients of 0.5 seoond 
(htratlon or less on the Gimbal Torque motor current traces, disregard 
transients on the CDU fine error and COD eearee error measurement traces. 
The Gimbal TYir q h e Smier currents shall nnt sensed 0.12ft ampere* The CDU 
Fins Error measuresMtats shall not exceed *70 mvltftg. The CDU Coarse 
Error measurement shell not exceed aftfto mv rms. 
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6.2.8 GIN Panel Brightness and Lamp Teat 

6.2.8.1 Proceed with this test if 6.2.5.2 or 6.2.3 has been performed and system 
operation has not been interrupted. If system operation has been interrupted. 

• perform 6.2.5.2 before proceeding with this test. 

6.2.8.2 Rotate the RETICLE BRIGHTNESS thumbwheel on the Control Indicator 
Panel and verify the capability to control the illumination of the following 
lamps: 


a. 8CT reticles 

b. SXT reticles 

c. Telescope Panel Angle Counters 

6.2.8.3 Turn on LIGHTS-INTEGRAL control oh Left Hand Circuit Breaker panel and 
LEB Lighting Control Panel. 

6.2.8.4 Adjust the .brightness controls on the LEB Lighting Control Panel and Left 
Hand Circuit Breaker Panel from minimum brightness to maximum bright¬ 
ness. Verify the operation of the GIN Indicator Control Panel lamps. 

6.2.8.4.1 Re-adjust brightness controls for minimum acceptable light!ty. Turn off 

LIGHTS-INTEGRAL control on Left Hand Circuit Breaker panel and LEB 
Lighting Control Panel. 

6.2.8.5 Push and hold the CONDITION LAMPS switch on the GIN Indicator Control 
Panel to TEST. Verify the illumination of the following lamps: 

-a. STARACQ 
b. MASTER ALARM lamp 

6.2.8.6 Set the CONDITION LAMPS switch to ON. Lamps a and b in 6.2.8.5 shall 
extinguish. 
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6.2.9 


6.2.9.1 


6.2.9.1.1 

6.2.9.1.2 


6 . 2 . 9.2 


6. Z, 9.2.1 


6.2.9.2.2 


6.2.9.3 


6.2.9.3.1 


i 


6.2.9.3.2 


6.2.9.S.3 


6.2.9.3.4 


6.2.9.4 


6.2.9.4.1 


6.2.9.4.2 


6.2.9.4.3 


6.2.9.4.4 


6.2.9.5 


Semi-Automatic Mode Test 

Verify K-START Tape F09C103-K10530-XX CM Semi-Automatic Mode Teat 
ia on K-START tape reader. 

Start tape reader* 

When tape reader a tope verify the following on CRT DSKY 

a. R1 - +09XXX 

b. R2 - +10530 
C. R3- -600XX 

E-Memory Program Load 

Start tape reader. 

When tape' reader a tope verify the following on CRT DSKY: 

R1 - 00101 

Command Accuracy 0*. 

Start tape reader 

When tape a tope verify that CRT DSKY Rl indicates 00201. Wait 15 seconda. 

Read and record CRT IMU Gimbal angles. The indications shall be 000*003 
'degrees. 

Read and record CRT CDU angle indications. The indications shall be 
+000.00*001.50. 

Command Accuracy 45*. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00301. Wait 
5 seconds. 

Read and record CRT IMU Gimbal angles. The indications shall be 045*003 
degrees. 

Read and record CRT CDU angle indications. Indications shall be +045.00*001.50. 
CDU Repeating Accuracy 45*. 
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6.2.9.5.1 Start the tape reader. 

6.2.9.5.2 Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 ahall 
flash. Read and record CRT DSKY Row 1, 2, and 3 indications. Recorded ' 
values shall be between 77770 and 00007. 

6.2.9.6 Command accuracy 90*. 

6.2.9.6.1 Start tape reader. 

6.2.9.6.2 When tape reader stops verify that CRT DSKY Row 1 indicates 00501. 

GIMBAL LOCK lamp will be lighted. Wait 5 seconds. 

6.2.9.6.3 Read and record CRT indication of IMU Gimbal angles. The indications shall 
be 090*003 degrees. 

6.2. 9.6.4 Read and record CRT CDU angle indications. Indications shall be 4090.004001.50. 

6.2.9.7 Command Accuracy 135*. 

6.2.9.7.1 Start tape reader. 

6.2.9.7.2 When tape reader stops verify CRT DSKY Row 1 indicates 00601. Wait 5 
seconds. 

6.2.9.7.3 Read and record CRT indication of IMU Gimbal angles. Indications shall be 
1354003 degrees. 

6.2.9.7.4 ' Read and record CRT CDU angle indications. Indications shall be 

4135.004001.50. 

6.2.9.8 CDU Repeating Accuracy 135*. 

6.2.9.8.1 Start tape reader. 

6.2.9.8.2 When tape reader stops verify CRT DSKY Row 1 Indicates 00701. Wait 10 
seconds, verify GIMBAL LOCK lamp on DSKY Is net lighted. 

6.2.9.8.3 Start tape reader. 

6.2.9.8.4 Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 will 
flash. Read and record CRT DSKY Row 1. 2 and 3 indications. Recorded 
values shall be between 77770 and 00007. 

6.2.9.9 Plus Gimbal Lock Test. 

6.2.9.9.1 Start tape reader. 
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6.2.9.9.2 

When tape reader stops wait approximately 10 seconds. Verify CRT D6KY 
Row 1 indicates 01101. Verify GIMBAL LOCK lamp is lighted. 

6.2.9.10 

Command Accuracy 225*. 

6.2.9.10.1 

Start tape reader. 

6.2.9.10.2 

When tape reader stops verify CRT DSKY Row 1 indicates 01201. GIMBAL 
LOCK lamp will be lighted. Wait 15 seconds. 

6.2.9.10.3 

Read and record CRT indications of 1MU Gimbal angles. Indications shall 
be 225*003 degrees. 

6.2.9.10.4 

Read and record CRT CDU angle indications. Indications shall be 
+225.00*001.50. 

6.2:9.11 

ISS CDU Command Rate Test 

6.2.9.11.1 

Start tape reader. 

6.2.9.11.2 

When taps reader stops verify CRT DSKY display Row 1 indicates 01301. 
Wait 10 seconds. Verify 1MU Gimbals are at approximately 0*. 

6.2.9.11.3 

Middle Gimbal Rate Test 

6.2.9.11.3.1 

Start tape reader. 

6.2.9.11.3.2 

When tape reader stops immediately verify display of 01401 in Row 1 of 
'CRT DSKY display. In approximately 12 seconds VERB 23 NOUN 26 shall 
flash. Tbs GIMBAL LOCK lamp shall be lit. Read and record CRT DSKY 
Row 1 and Row 2 displays. The recorded value shall be between 0001200000 
and 0001600000. 

6.2.9.11.4 

Inner Gimbal Rats Test 

6.2.9.11.4.1 

Start tape reader. 

6.2.9.11.4.2 

Approximately 12 seconds after the tape reader stops VERB 23 NOUN 26 
shall flash. Read and record CRT DSKY Row 1 and Row 2 displays. The 
recorded value shall be between 0001200000 and 0001600000. 

6.2.9.11.5 

Outer Gimbal Rate Test. 

6.2.9.11.5.1 

Start tape reader. 

6.2.9.11.5.2 

Approximately 12 seconds after the tape reader stops VERB 23 NOUN 26 
shall flash. Read and record CRT DSKY Row 1 and Row 2 displays. The 
recorded value shall be between 0001200000 and 0001600000. 



6.2.9.11.6 

6.2.9.11.6.1 

6.2.9.12 

6.2.9.12.1 

6.2.9.12.2 

6.2.9.12.3 

6.2.9.12.4 

6.2.9.13 

6.2.9.13.1 

6.2.9.13.2 

6.2.9.14 

6.2.9.14.1 
6. S. 9.14.2 

6.2.9.15 

6.2.9.15.1 

6.2.9.15.2 

6.2.9.15.3 

6.2.9.15.4 

6.2.9.16 
6.2.9.16.1 
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Start tape reader. 

Wait 15 seconds. Verify IMU Gimbals are at approximately 0*. 
Command Accuracy 315*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 01501. 

Read and record CRT IMU Gimbal Angles. Indication shall be 315*003 

degrees. 

Read and record CRT CDU angle Indications. Indications shall be 
+316.00*004.50. 


CDU Repeating Accuracy 315*. 

Start tape reader. 

Approximately 5 seconds after the tape reader stops VERB 05 NOUN 01 
shall flash. Read and record CRT DSKY Row 1, 2, and 3 indications. 
Recorded values shall be between 77770 and 00007. 

Minus Gimbal Lock Test. ’ 

Start tape reader. 

'When tape reader stops verify CRT DSKY Row 1 indicates 01701. Verify 
GIMBAL LOCK lamp is lighted after approximately 5 seconds, 

CDU Repeating Accuracy 225*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 Indicates 02001. Wait 
10 seconds before continuing. 

Start tape reader. 

Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 will 
flash. Read and record CRT DSKY Row 1, 2 and 3 indications. Recorded 
values shall be between 77770 and 00007. 

OG CDU Fine Fail Test. 

Start tape reader. 
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6.2.9.16.2 When tape reader stope verify CRT DSKY Row 1 indicates 02101. 

6.2.9.16.3 Start tape reader. 

6.2.9.16.4 Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
1SS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL 
REG on CRT displays 03777. 

6.2.9.16.6 8tart tape reader. 

6.2.9.16.6 Approximately 4 seconds after tape reader stops verify ISS Warning lamp. 
Press ERR RST. PROG alarm lamp shall go out. 

6.2.9.17 IG CDU Fins Fail Test 

6.2.9.17.1 Start tape reader. 

6.2.9.17.2 When tape reader stops verify CRT DSKY Row 1 indicates 02201. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are Ut. Verify FAIL REG 
on CRT displays 03777. 

Start tape reader. 

'Approximately 4 seconds after tape reader stops verify IBS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 

MG CDU Fine Fail Test. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02301. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL REG 
on CRT displays 03777. 

Start tape reader. 

6.2.9.18.6 Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 


.2.9.17.3 

6.2.9.17.4 

6.2.9.17.5 

6.2.9.17.6 

6.2.9.18 

6.2.9.18.1 

6.2.9.18.2 

6.2.9.18.3 

6.2.9.18.4 
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6.2.9.19 

6.2.9.19.1 

6.2.9.19.2 

6.2.9.19.3 

6.2.9.19.4 

6.2.9.19.5 

6.2.9.19.6 

6.2.9.20 

6.2.9.20.1 

6.2.9.20.2 

6.2.9.20.3 

6.2.9.20.4 

6.2.9.20.5 

6.2.9.20.6 

6.2.9.21 

6.2.9.21.1 

6.2.9.21.2 

6.2.9.21.3 

6.2.9.21.4 
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OG CDU Coarse Fail Test 
Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02401. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL REG 
on CRT displays 03777. 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. . 

IG CDU Coarse Fail Test 

8tart tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02501. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL REG 
on CRT displays 03777. 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Wamiig lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 

MG CDU Coarse Fail Test 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02601. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAIL REG 
on CRT displays 03777. 
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6.2.9.21.5 Start tape reader. 

6.2.9.21.6 Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 

6.2.9.22 Optics CDU Command Rate Test. 

6.2.9.22.1 Set the G/N POWER - OPTICS switch on the LEB Lightii* Control Panel to ‘ 
OPTICS. Verify OPTX BUS, 28V 800*/ 1% and 5% Power Supplies. 

6.2.9.22.2 Set the OPTICS COUPLING switch on the GIN Panel to DIRECT. Using the 
OPTICS CONTROL STICK and a convenient CONTROLLER SPEED switch 
setting, carefully slew the SXT Trunnion to within >6 degrees of zero as 
indicated by the TPAC (Telescope Trunnion Slaved to SXT). Set the OPTIC8 
ZERO switch to ZERO. 

6.2.9.22.2 Shaft Slew Rate Test. 

6.2.9.22.5.1 Start tape reader. 

6.2.9.22.2.2 In approximately 25 seconds VERB 23 NOUN 26 shall flash. Read and record 
CRT DSKY Row 1 and Row 2 displays. The recorded value shall be between 
00018.88000 and 00011.32000. 

6.2.9.22.4 Trunnion Slew Rate Test 

6.2.9.22.4.1 Start tape reader. 

6.2.9.22.4.2 In approximately 15 seconds VERB 23 NOUN 26 shall flash. Read and record 
' CRT DSKY Row 1 and Row 2 displays. The recorded value shall be between 

00004.71000 and 00002.83000. 

6.2.9.23 Test Termination 

6.2.9.23.1 Start tape reader. 
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6.2.10 

6.2.10.1 


6.2.10.2 


6.2.10.3 

6.2.10.4 


6.2.10.4.1 


6.2.10.4.2 


Zero Optics Teat 

Set the GIN POWER-OPTICS switch on the LEB to OPTICS. Verify Power 
Supplies. 


NOTE: Proceed with this test if 6.2.3 Operate Power on test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.5.2. Turn 
On Procedure before proceeding. 

INITIALIZATION 

Insure that the following switches on the GIN Indicator Control Panel are 
set as follows: 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. QPTIC8 COUPLING to DIRECT 
C. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

OPTICS ZERO MODE TEST 

Monitor the Optics CDU's by enterit* VERB 16 NOUN 91 ENTER into K-148. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the GIN Indicator Control Panel to ZERO. Wait 16 seconds. 
•Verify the Optics have zeroed properly by observing the following on Rl and 
R2 of the CRT. 

a. Rl - +0.00* +0.02*, -0.03* (Shaft Angle) 

b. R2 * +0.000* +0.006*, -0.007* (Trunnion Los Angle) 

Enter the following: • 

VERB 01 NOUN 10, ENTER 
00033 ENTER 

Verify Rl - XXX6X 

Set the OPTIC8 ZERO switch to OFF and the OPTIC8 MODE switch to CMC. 
Enter the following: 

ENTER 

00033, ENTER 
Verify Rl - XXX5X 
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Set the OPTICS MODE switch to MAN. Press the KEY-REL pushbutton. 
OPTICS BACKUP MODE TEST 

Insert the Inflight Tool (V36601405) Into the Trunnion Tool Input end engage 
drive mechanism (button out). Verify that the trunnion turns by viewing the 
movement through the SCT eyepiece while turning the tool until the TPAC 
reads 40 s . Remove the tool from the Trunnion tool Input. 

Insert the Inflight Tool (V36601405) Into the Shaft Tool Input and engage the 
drive mechanism (button out). Verify that the Shaft turns by viewing the 
movement through the SCT eyepiece while turning the tool so that the shaft 
moves through an angle from (Mo +S* to 0” as Indicated on the shaft TPAC. 
Disengage the shaft drive mechanism (button In) and remove the tool. 

bisert the Inflight Tool (V36601408) Into the Trunnion Tool Input. Verify 
that the Trunnion turns by viewing the movement through the SCT ey e p i e ce 
while turning the tool so that the trunnion moves from +6* to -5* and back 
to zero as Indicated on the Trunnion TPAC. Disengage the trunnion drive 
mechanism (button In) and remove the tool. 
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6.2.11 

6 . 2 . 11.1 

6.2.11.2 

6.2.11.3 

6.2.11.4 

6.2.11.5 

6.2.11.6 

6.2.11.7 

6.2.11.8 

6.2.11.3 


Optica Coordinate Transformation Control Test. 

Set the G/N POWER-OPTICS switch on the LEB to OPTICS. Verify Power 
Supplies. 

NOTE} Proceed with this test if 6.2.8 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.5. 2, Turn 
On Procedure, before proceeding. 

INITIALIZATION 

Verify and/or set the following switches on the GIN Indicator Control Panel 
to the position indicated. 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTIC8 SPEED to HI 

d. OPTICS MODE to MAN 

Enter the following into K-148: 

VERBIS NOUN 91 ENTR 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within <*>10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the GIN Panel to ZERO. Wait 15 seconds. Return the 
OPTICS ZERO switch to OFF. 

Set up the analog recorders to monitor die following measurements: 

a. CG 3170 SCT Trunnion Tachometer Output 

RESOLVED MODE PHASING AND IMAGE RATE TEST. 

Using the OPTICS CONTROL STICK, drive the Optics until Rl * +225.00 and 
R2 * +10.000 on the CRT and the DSKY's. 

Set the OPTICS COUPLING switch on the GIN Panel to RSLV and the OPTICS 
Speed switch to MED. 

Position the movable optics target such that it is centered on the SCT reticle. 
pattern. 

Record time. Slickly displace the OPTICS CONTROL STICK 45+10 degrees 
in the upper right h a n d quadrant while sighting on the optics target through 
the SCT eyepiece. The target shall appear to move in the upper right field 
of view of the SCT at 45+10 deg. When target leaves the SCT upper right 
field of view press MARK pushbutton. The PROG alarm lamp shall light. 
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6.2.11.10 


6.2.11.11 


6.2.11.12 


6.2.11.13 


From the uplink file tape*the compressed data tape,or the PCM tape request 
a data reduction of the Shaft CDU register (address 36) and the TIME 2 and 
TIME 1 registers (addresses 24 and 25 respectively) and the PROG alarm 
discrete for the period during which the OPTICS CONTROL STICK was being 
displaced above. The Shaft CDU angle shall be 225.00±10.00 degrees at the ' 
time the PROG alarm occurred. The elapsed time from time of OPTICS 
CONTROL STICK displacement to the time the PROG alarm discrete is 
obtained shall be 19 to 32 seconds. 

Set the OPTIC8 COUPLING switch to DIRECT. Again using the OPTICS 
CONTROL STICK, drive the optics until Rl - +225.00 and R2 - +10.000. 

Set the OPTICS COUPLING switch to RSLV. 

While sighting on the optical target through the SCT eyepiece, displace the 
OPTICS CONTROL STICK fully to the right. Verify that the target image 
appears to move in a straight line horizontally to the right and release the 
OPTICS CONTROL STICK when the target image reaches the edge of the 
SCT field of view. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED ‘ 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero . 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS COUPLING switch on the GIN Panel to DIRECT. Set the OPTICS 
ZERO switch to ZERO. 
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6.2.12.2 


6.2.12.3 

6.2.12.4 
6.2.12.4. 
6.2.12.4. 

6.2.12.4. 


6.2.12.4. 

6.2.12.4. 


APOLLO GIN Specification 
ND1002379 


Optica Functional Test 

Set/verify the Q/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) le 28.8±3 VDC. Record 
the Indication on the CRT. 

b. CG 1211 OPTX 28V 800 cpe 1% 0 ph not flashing on CRT. 

e. CG 1212 OPTX 800 cpe 5% *90 ph not flashing on CRT. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Insure that 
the Optics control switches on the GIN Indicator Control Panel are set as 
follows: 

a. OPTICS ZERO to ZERO 

b. OPTICS MODE to MAN 

O. OPTIC8 8PEED to LO 

d. OPTICS COUPLING to DIRECT 

e. OPT1C8 TRUN to SLAVE to SXT 

Set OPTIC8 ZERO switch to OFF. 

Resolution checks 

1 SXT Resolution Check * MSO only 

1.1 Sight through the SXT eyepiece. Using the OPTICS CONTROL STICK adjust 
the SXT to obtain the best reflected field of view of the 5-inch autocollimator 
reticle engravings at the center of view. 

1.2 Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20. 15. 

10. 7. 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which reso¬ 
lution between lines (ability to distinguish separate distinct lines within a 
set) can be made. Record the number associated with that set of lines. The 
SXT resolution shall be at least 10 arc seconds st the center of the field of 
view. 

2 SCT Resolution Check 

2.1 Sight through the SCT EYEPIECE. Using the OPTICS CONTROL STICK 

adjust the SCT to obtain the best view of the SCT RESOLUTION CHART held 
in the Optics line of sight. 
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6.2.12.4.2.2 Note the chart contains sets of lines. View each set of lines to determine 
the lowest numbered set in which the resolution between lines (ability to 
distinguish separate lines within a set) can be made. The SOT shall have 
a resolution of at least 3 arc minutes at the center of the field of view. 

6.2.12.5 Slave Telescope Mode Checks 

6.2.12*5.1 Verify/perform OPTICS POWER ON TEST per paragraph 6.2.S.2. 

6.2.12.5.2 Set/verify following switches on G6N INDICATOR CONTROL PANEL: 

a. OPTICS TEL TRUN - SLAVE to 8XT 

b. OPTICS COUPLING - DIRECT 

c. OPTICS SPEED -r HI 

6.2.12.5.3 Monitor OCDU's by entering VERB 16 NOUN 91* ENTER into K-148. 

6.2.12.5.4 Set OPTICS MODE to MAN. 

6.2.12.5.5 Using the Optics Hand Controller drive the optics until: 

Rl-4000.004001.00 (SHAFT) 

R2 - 410.000401.000 (TRUNNION) 

6.2.12.5.6 Verify on the CRT and Optics Panel: 

SHAFT TPAC - Rl 40.11 DEG 
TRUN TPAC - R2 40.22 DEG 

6.2.12.5.7 'Set the OPTICS TEL TRUN on the G6N INDICATOR CONTROL PANEL to 6*. 

6.2.12.5.8 Verify: 

SHAFT TPAC - Rl 40.11 DEG 
TRUN TPAC * 0.0* 40.22 DEG 

R2 approximately equal to value specified in step 6.2.12.5.5. 

6.2.12.5.9 Set the OPTICS TEL TRUN on the G«N INDICATOR CONTROL PANEL to 
OFFSET 25*. 

6.2.12.5.10 Verify on CRT and Optics Papel: 

SHAFT TPAC - Rl 40.11 DEG 
TRUN TPAC - 26* 41.00 DEG 

R2 approximately equal to value specified in step 6.2.12.5.5. 

6.2.12.5.11 On the GAN INDICATOR CONTROL PANEL set the OPTICS TEL TRUN to 
SLAVE to SXT. 
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6.2.12.5.12 

Verify on CRT and Optics Panel: 


SHAFT TPAC - Rl *0. 11 DEG . 

TRUN TPAC - R2 *0.22 DEG 

6.2.12.5.13 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of 
zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). On the 

GAN INDICATOR CONTROL PANEL set the OPTICS ZERO to ZERO. Wait 

16 sec. 

6.2.12.5.14 

Verify on CRT and OPTICS PANEL. 


Rl * 000.00 +000.02, -000.03 

R2 - 00.000 +00.006, -00.007 


SHAFT TPAC - Rl *0.11 DEG 

TRUN TPAC - R2 SO. 22 DEG 

6.2.12.5.15 

If Optics testing will not be continued, set the GIN POWER-OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

6.2.12.6 

8XT Parallelism Tests 

6.2.12.6.1 

Remove the plug from the base of the SXT eyepieoe and install the Adapter 

Assembly and Portable Light Assembly. Turn on the light# 


MOTS: If needed to reduce external light, plaoe a photographers hoed • ^ 
over the optics head. w .r tijv. 

6.2.12.6.2 

8XT Auto Collimator Parallelism Test - 1480 only. 

6.2.12.6.2.1 

Using the OPTICS CONTROL STICK drive the SXT StLOS Trunnion to 
+15.00* e2* as indicated in R2 of the D6KY. Maintain a Shaft CDU angle 
of 000.00*0.10 degrees. 

6.2.12.6.2.2 

Sight through the 5-inch autocollimator eyepieoe and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto¬ 
collimator horizontal filar. Record the autocollimator reading. 

6.2.12.6.2.3 

Repeat 6.2.12.6.2.2 twice. Calculate and record the average of the three 
autocollimator readings. 

6.2.12.6.2.4 

k . f # * , 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of aero 
as indketed by the TPAC (Telescope Trunnion staved Jo SXT), Bet the OPTICS 

ZERO switch to ZERO. .\x ^ i .. .. ..... . 

6.2.12.6.2.5 

Again sight through the 5-inch autocollimator eyepiece and adjust the measure¬ 
ment knob to bring the SXT StLOS horizontal reticle and autocollimator hori-< 
sontal filar images to coincide. Record the autocollimator reading. 
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6 . 2 . 12 . 6 . 2 . 

6.2.12.7 

6.2.12.7.1 

6.2.12.7.2 

6.2.12.7.3 

6.2.12.7.4 

6.2.12.7.8 

6.2.12.7.6 

6.2.12.7.7 

6.2.12.7.8 

6.2.12.7.9 


6 Repeat 6.2.12.6.2.5 twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.12.1 by more than io arc seconds. 

SXT, CMC Functional Check 

Set the OPTICS MODE switch to MAN. Ueii« the OPTIC8 CONTROL STICK* 
and a convenient CONTROLLER SPEED switch setting, carefully slew the ^ 
SXT Trunnion to within +10 degrees of aero as indicated by the TPAC 
(Telescope Trunnion slaved to SXT). 

Set the OPTIC8 ZERO switch tsURO. After 18 seoonds, return the switch to OFF. 

Sight through the SXT. Using the Control Stick align the SXT St LOS with 
Optical Target No. 1. 

When aligned, record the value of the Shaft and Trunnion CDU's from the 
CRT. 

Sight through the SXT. Using the Control Stick align the SXT St LOS with 
Optical Target No. 2. 

When aligned, record the value of the Shaft and Trunnion CDU's from the CRT. 

Using the OPTIC8 CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within 4-10 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch on the GAN Indicator Control Panel to ZERO. After 
. 16 seconds set the OPTICS ZERO switch to OFF. Set the OPTICS MODE 
switch to CMC. 

Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for Shaft 
from 6.2.12.7.3 into the DSKY and press ENTER. Enter the value for 
Trunnion from 6.2.12.7.3 into the DSKY and press ENTER. 

Sight through the SXT. The StLOS should be approximately oo sl er o d on the 
Optical Target No. 1. Record the value of 8haft and Trunnion CDU's from 
the CRT. The difference between these values and the correspond!^ values 
recorded in 6.2.12.7.3 shall be less than 0.06 degrees for fee feaft and 
0.02 degrees for the Trunnion. Record the differenoe. 

Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for 
Shaft from 6.2.12.7.5 into the DSKY and preen the ENTER piwhhultnn 
Enter the value for Trunnion from 6.2.12.7.8 into the DSKY and press the 
ENTER pushbutton. 
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6.2.12.7.10 Sight through the 8XT. The St LOS should be approximately centered on the 
Optical Target No. 2. Record the value of Shaft and Trunnion CDU'a from 
the CRT. The difference between these values and the corresponding values 
recorded in 6.2.12.7.5 shall be less than 0.06 degrees for the Shaft and 

0.02 degrees for the Trunnion. Record the difference. 

6.2.12.7.11 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED, 
switch setting, carefully slew the 8XT Trunnion to within +10 degrees of 
sero as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switoh to ZERO. Walt 16 seconds. 

6.2.12.7.12 If OPTICS testing will not continue, set the G6N Power Optics switch on 
the LEB Lighting Panel to OFF. 
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6.2.13 Optics Slew Hate Test 

6.2.13.1 Set/Verify the Q/N POWEB-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify the following signals on the CRT. 

a. +28 VDC OPTICS OPERATE BUS (CG 1530) is +29.0*3.0 VDC. 

b. OPTX 28V 800 cpe 1% 0* ph not flashing on the CRT. 

c. OPTX 28V 800 cpe 5% -90* ph not flashing on the CRT. 

6.2.13.1.1 Verify and/or set the following switches on the GW Indicator Control Panel 
to the positions indicated: 

s. OPTICS TEL TRUN to SLAVE to SXT 
b. OPTICS COUPLING to DIRECT 
C. OPTICS SPEED to HI 

d. OPTICS MODE to MAN. 

6.2.13.2 Monitor the OCDU's by entering VERB 16 NOUN 91. ENTER into K148. 

Insure RECORD DSKY and RECORD DOWNLINK on R-145 are ON. 


6.2.13.3 


6.2113.4 


6.2.13.5 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of 
sere as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch on the G4N Indicator Control Panel to ZERO. Wait 15 
seconds. Set the OPTICS ZERO switch on the GIN Indicator Panel to OFF. 

Set the OPTICS MODE switch to MAN. 

TRUNNION SLEW RATE - HI SPEED 

NOTE: Read and understand the entire step before proceeding. Do not hold 

r Control Stick at upper limit more than 10 seconds or excee d a trunnion 
angle of 85*. t 

TRUNNION SLEW RATE - HI SPEED 

Record time. Push and hold the Optics Control Stick to its upper limit. After 
approximately 7 seconds release the control stick. Record the SXT Trunnion 
Servo Error In-Phase output (CG 3118) and SXT Tran Taoh (CG 3156) signals 
on the CRT while alewii* the option. The CG 3113 shall be -0.25 to -2.00 VRMS. 
CG 3150 shall be 3.3*1.3 VRMS. 

Perform the following calculations: 

From the Uplink file tape, the eompressed data tape.or the PCM tape request 
a data reduction of the trunnion CDU register (address 35) and the TIME 2 
and TIME 1 registers (addresses 24 and 25 respectively) for the 7 second 
period during which the rat* test was being performed. 

Calculate the slew rate by dividing the ACDU angle by the elapsed time. 

The Trunnion slew rate shall be 10.042.0 deg/sec. 


69 



APOLLO GW Specification 
ND1002S79 


6.2.13.6 


6.2.13.7 


6.2.13.8 


6.2.13.9 


6.2.13.10 


SHAFT SLEW BATE - HI SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion Is within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO 
switch to OFF. 

NOTE: Read and understand the entire step before proceeding. Do not 
hold Control Stick at right limit for more than io seconds or 
exceed a shaft angle of 250*. 

Record time. Push and hold the Optics Control stick to its right limit. 

After approximately 7 seconds release the control stick. 

Record the 8XT Shaft Servo Error In-Phase Output (CG 3117) and SXT Shaft 
Tech (CG 3140) signals on the CRT While SleWii* the optics. CG 3117 shall be 
*6.25 to -2.00 VRM8. OO 3140 shall b6 3.341.3 VRMR.~ 

Perform the following calculations: 

From the uplink file tape, the compressed data tape or the PCM tape, request 
a data reduction of the Shaft CDU register (address 36) and the TIME 2 and 
TIME 1 registers (addresses 24 end 25 respectively) for the 7 second period 
during which the rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapeed time. 

The Shaft slew rate shall be 19.5*3.9 deg/sec. 

TRUNNION SLEW RATE - MED SPEED 

Using the OPTIC8 CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion fee within +10 degrees of 
zero as indicated by tbs TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO 
switch to OFF. Set the OPTICS SPEED switch to MED. 

NOTE: Read and understand the entire step before proceeding. Do not 
hold control stick at upper limit for more than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its upper limit. 

After approximately 12 seconds release the control stick. Record the SXT 
TRUN MTR Control Winding (CG 3155) signal while alowt* the optics, i :' 1 
CQU66 shall be 40;9S to +2.00 VRMS. _ , . ^ __ , ... , 4 , 
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6.2. IS. 11 Perform the following calculations: 

From the uplink file tape,the compressed data tape,or the PCM tape request 
a data reduction of the Trunnion CDU registers (address 35) and the TIME 
2 and TIME 1 registers (addresses 24 and 25 respectively) for the 12 second 
period during which the rate test was being performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 

The trunnion slew rate shall be 1.0*0.2 deg/sec. 

8HAFT SLEW RATE - MED SPEED 

(. 2.13.12 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Walt 15 seconds. Set the OPTICS ZERO 
switch to OFF. 

6.2.13.13 NOTE: Read and understand the entire step before proceeding. Do not 

hold control stick at right limit for more than 20 seconds. 

Record time. Push and hold the Optics Control Stick to Its right limit. 

After approximately 12 seconds release the control stick. Record the SXT 
Shaft MTR Control Winding (CG 3145) signal while slewing the optics. :: ,v 
CG 3145 shall he 46.55 to 44.00 VRMS. y. +*. > v«Ma. vG M4Q 


6.2.13.14 Perform the following calculations: 

'From the uplink file tape ; the compressed data tape, or the PCM tape request 
a data reduction of the CDU register (address 36) and the TIME 2 and TIME 
1 registers (addresses 24 and 25 respectively) for the 12 second period during 
which the rate test was being performed. 

Calculate the rate fay dividing the ACDU angle by the elapsed time. 

The Shaft slew rate shall be 2.0*0.4 deg/sec. 

TRUNNION SLEW RATI - LO 8PEED 

6.2.13.15 Usiig the OPTICS CONTROL 8TICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as Indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPT1C8 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to . 
OFF. 8et the OPTIC8 SPEED switch to LO. 
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6.2.13.16 


6.2.13.17 


6.2.13.18 


6. S. 13.19 


6.2.13.20 


6.2.13.21 


NOTE: Read and understand the entire step before proceeding. Do not hold 
control stick at upper limit for more than 30 seconds. 

Record time. Push and hold the Optics Control Stick to its upper limit. 

After approximately 12 seconds release the control stick. 

Perform the following calculations: 

From the uplink file tape,the compressed data tape,or the PCM tape request 
a data reduction of the Trunnion CDU register (address 35) and the TIME 2 
and TIME 1 registers (addresses 24 and 25 respectively) for the 12 second 
period during which the rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapsed time. 

The Trunnion slew rate shall be 0.10*0.02 deg/sec. 

SHAFT SLEW RATE - LO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the 8XT Trunnion to within +10 degrees of zero - 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO 
switch to OFF. 

NOTE: Read and understand the entire step before proceeding. Do not 
hold control stick at right limit for more than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its right limit. 

After approximately 12 seconds release the control stick. 

Perform the following calculations: 

From the uplink file tape,the compressed data tape,or the PCM tape request 
data reduction of the CDU register (address 36) and the TIME 2 and TIME 1 
registers (addresses 24 and 25 respectively) for the 12 second period during 
which the rate test was being performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 

The Shaft slew rate shall be 0.20*0.04 deg/sec. 

OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

Using the OPTICS CONTROL 8TICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT.) Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO 
switch to OFF. Record time. Wait 60 seconds. 
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6.2.19.22 


Perform the following calculations: 


9.2.19.29 


ISSSSiSti 


Fron the uplink file tape .the omnpressed data tape** ke PCM tape request 
a data reduction gf the Trunnion and Shaft COU registers (addresses 96 and 
96 respectively) and the TIME 2 and TIME 1 registers (addresses 24 and 26 * 
respectively) for the 99 second period during whisk the drift rats test was 
being performed. 

Calculate the drift rats fey dividing the ACDU angles by the elapsed Urns. 

Tbs Trunnion drift rats shall be less than .019T dsg/aec. 

The Shaft drift rate shall be lee* than .0999 dsg/eee. 

ff OPTICS tdsting will net oonttnue; settheO/N Powsr-Optios switch sa tbs 
LEB L i ghtin g Control Panel to OFF. 


T* / >.- t 




' • • .* ft • 
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6.2.14 


6.2.14.1 


6.2.14.2 


6.2.14.3 


6.2.14.4 


6.2.14.4.1 


6.2.14.4.2 


6.2.14.4.3 


Stabilization Loop Step Response Teat 

Proceed with thin test if the Operate Power On Test of 6.2.3 hss been per¬ 
formed and system operation has not been interrupted. If system operation 
has been interrupted, perform the Turn On Procedure of 6.2.6.2 before 
proceeding. 

Insure that the Carry-on Command Stimuli Unit. Model No. Cl4-200. Is 
installed and connected. 

Enter VERB 36 Into K148. Press the ENTER pushbutton, then the ERROR 
RESET pushbutton. 

Inner Gimbal Response Test. 

Enter code 2032000000 in C-START Module. Press the XE^ 

8EAL pushbutton to call up CG 2117 IGA SERVO ERROR. 

Enter the following into K148: 

VERB 41 NOUN 20 ENTER 
*►00000 ENTER 

400000 ENTER 

400000 ENTER 

Wait 15 seconds. 


6.2.14.4.4 


6.2.14.4.5 


6.2.14.4.6 


6.2.14.4.7 


6.2.14.4.8 


Enter VERB 40 NOUN 20. ENTER into K148. Wait 15 seconds. 

iBnter 0001 into R154. Verify and execute to apply 428 VDC ACE ENABLE 
to the PSAAM. 

Enter 1000 into R155. Verify and execute to enter a DC step into the IG 
stabilization loop. 

CAUTION: If the transient caused by the step input does not settle within 
15 seconds, remove the IMU OPERATE power by setting the G/N POWER 
IMU switch on the LEB Lighting Control Panel to OFF. 

Enter 0000 into R155; the top part of switch should be extinguished. 

Insure that no other function switches on R156 are Illuminated. 

Start analog recorder. Press the XEQ/SEAL pushbutton to remove the step 
input to the IG Stabilization Loop. The bottom part of switch shall be 
extinguished. 

After the transient has settled, stop the analog recorder. Record the loop 
response time by measuring the time interval between removing the step 
(Initial disturbance) and the settling of the error signal to a value equal to 
±5% of the original step amplitude. In addition, record the total number of 
overshoots. See Figure 2 for typical step input response. 
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6.2.14.4.8.1 

6.2.14.4.6.2 

6.2.14.6 

6.2.14.6.1 

6.2.14.6.2 

6.2.14.6.6 
6.2.14.6.4 
6.2.14.6.6 

6.2.14.6.6 

6.2.14.6.7 
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T- 

Step Input 

1 


i 


0.05 

j 1_ 

I 


0.06 Step Input 


—I*- Response Time 


TYPICAL STEP INPUT RESPONSE 
FIGURE 2 


The inner gimbal stabilization loop response time shall be less than 0.1 
second. 


The maximum number of overshoots on the IGA Servo Error Signals shall 
be three. 

Middle Gimbal Response Test. 

Enter code 2028000000 into C-START MODULE. Press the . 

XEQ/8EAL pushbutton to call up CG 2147 MGA SERVO ERROR., 


Enter the following into K146: 

VERB 41 NOUN 20 ENTER 
460006 ENTER 

400060 ENTER 

400000 ENTER 


Walt 16 seconds. 

Ester VERB 40 NOUN 20 ENTER into K146. Wait 15 seconds. 

Enter 0100 into R186. The top part of switch shall he illuminated, v 
Insure that no other function switches on R166 are illuminated. 

Press XEQ/SEAL pushbutton on R166 to enter a DC step into the MO u 
Stabilisation Loop. •. 

CAUTION: If the transient caused by the step input does not settle within 
16 seconds, remove the IMU OPERATE power by setting the 
C/N POWER UnTswitch on the LEB Lighting Control Panel 
to OFF. 

Enter 0000 into R166*. The top part of the switch shall be extinguished. 
Insure that no other function switches on R166 are illuminated. 

Start analog recorder. Press XEQ/SEAL pushbutton to remove the step inputs 
to the MG stabilization loop. 
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6.2.14.5.8 

6.2.14.5.8.1 

6.2.14.5.8.2 

6.2.14.6 

6.2.14.6.1 

6.2.14.6.2 

6.2.14.6.2 

6.2.14.6.4 

6.2.14.6.5 

6.2.14.6.6 

6.2.14.6.7 

6.2.14.6.8 


After the transients have settled, stop the analog recorder. Record the 
loop response time by measuring the time interval between removing the 
step (initial disturbance) and the settling of the error signal to a value 
equal to ±5% of the original step amplitude. In addition, record the total 
number of overshoots. 

The middle gimbal stabilization loop response time shall be less than o. l 
second. 

The maximum number of overshoots on the MGA Servo Error signals shall 
be three. 

Outer Gimbal Response Test. 

Enter code 2026000000 in C-START Module. Press XEQ/SEAL 
Pushbutton 4o call up CG 2177 OGA SERVO ERROR. 

Enter the following into K148: 

VERB 41 NOUN 20 ENTER 
+00000 ENTER 

+00000 ENTER 

+00000 ENTER 

Wait 15 seconds. 

Enter VERB 40 NOUN 20, ENTER into K148. Wait 15 seconds. 

Enter 0016 Into R156. The top half of the s wi tch shell he illuminated. 
Insure that no other f a n e tt oa sw itch es os R156 are illuminated* 

Press XEQ/SEAL pushbutton on R155 to enter a DC step Inis the . . . 

OG Stabilization Loops. 

NOTE: If the transient caused by the step input does not settle within 
15 seconds, remove the IMU OPERATE power by setting the 
Q/N POWER IMU switch on the LEB Lighting Control Panel to OFF. 

Enter 6000 into R155. The top half of the switch shall tea extinguished. 
Insure that no other Emotion switches on R156 are illuminated. Start 
analog reoorder. Press the XEQ/SEAL pushbutton to remove the step input 
to the OG Stabilization Loop. ~ 

After the transients have settled out, stop the analog recorder. Record the ' 
loop response time by measuring the time interval between removing the 
step (initial disturbance) and the settling of the error signal to a value equal 
to *5% of the original step amplitude. In addition, record the total number 
of overshoots. 
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6.2.14.6.8.1 

6.2.14.6.8.2 

6.2.14.7 

6.2.14.7.1 

8.2^ 14.7.2 


The outer gimbal stabilization loop response time shall be less than 0.1 
second. 

The maximum number of overshoots on the OGA Servo Error Signals shall 
five. 

Enter VERB 40 NOUN 20 Into K148. Press tbs ENTER pushbutton. Walt 
15 seconds. 

Enter the following Into K148: 

VERB 41 NOUN 20 ENTER 
400000 ENTER 

400000 ENTER 

400000 ENTER 

Enter*0000 Into R154. Verify and execute to remove 428 VDC ACE ENABLE. 
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6.2.15 

6.2.15.1 

6.2.15.2 

6.2.15.2.1 

6.2.15.2.2 
6.2.15.2.8 

6.2.15.2 

6.2.15.2.1 

6.2.15.2.2 

6.2.15.4 

6.2.15.4.1 

6.2.16.4.2 

6.2.15.4.2 

6.2.15.4.4 


6.2.15.4.5 

6.2.15.4.6 


HUG Scale Factor Teat 

Verify K-START Tape F09C103-K00083-XX DUG Scale Factor Teat is on 
the K-START tape reader. XX equals tape revision number. 

Start tape reader. 

When tape reader stops verify the following on the CRT D6KY: 

a. Rl * +09XXX 

b. R2 « +00082 

e. R3 ■ -OOOXX XX is tape revision number 
Start tape reader. 

When tape reader stops, wait 20 seconds. 

£-Memory Program Load. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 Indicates +00000. 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

Whan tape reader stops verify that CRT DSKY Row 1 Indicates +00001. 

Start tape leader 

When tape reader stops, VERB 06 NOUN 41 Dashas. Verify the following 
on the CRT DSKY display: 

Rl * XXX. XX Nave Base Azimuth 
R2 - XX. XXX Site Latitude . 

H Rl requires correction, enter VERB 21 ENTR Into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. _ 

On K-148 enter the following: 

VERB 22 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will Dash. Record from 
CRT DSKY display Raw 1. (+X DUG scale factor error In parts per million. 
Position +00001). 
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6.2.15.5 


6.2.15.5.1 


6.2.15.5.2 


6.2.15.5.3 


6.2.15.5.4 


6.2.15.5.5 


6.2.15.5.6 


6.2.15.6 


6.2.15.6.1 


6.2.15.6.2 


6.2.15.6.3 


6.2.15.6.4 


APOLLO G&N Specification 
ND1002379 

Test Position Data Load (+Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -H)0002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Y IR1G scale factor error in parts per million. 
Position 400002.) 

Test Position Data Load (+Z Scale Factor). 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude > 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 



6.1.15.6.5 

6.2.16.6.6 

6.2.16:? 

6.2.16.7.1 

6.2.16.7.2 
6.2.16.7.2 
6.2.16.7.4 


6.2.16.7.6 

6.2.16.7.6 

6.2.16.8 

6.2.16.8.1 

6.2.16.8.2 

6.2.16.8.3 

6.2.16.8.4 
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On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT D8KY display Row 1. (+Z IR1Q scale factor error in parts per million. * 
Position 400003.) 

Test Position Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001.- 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 * XXX. XX Nsv Base Asimuth 

R2 - XX. XXX Site Latitude , F 

If R1 requires correction, eater VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 eater the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (-XIRIG scale factor error in parts per million. 
Position -00001.) 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on * 
the CRT DSKY display: 

R1 - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude ^ 


If Rl requires correction, eater VERB 21 ENTER into K-148 and enter 
correct azimuth. 
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6.2.15.8.4 
(continued) 

6.2.15.8.5 

6.2.15*8.6 

6.2.15.9 

6.2.15.9.1 

6.2.15.9.2 

6.2.15.9.3 

6.2.16.9.4 


6.2.15.9.5 

6.2.15.9.6 

6.2.15.10 

6.2.15.10.1 

6.2.15.10.2 

6.2.15.10.3 
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If R2 requires correction enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (-Y 1R1G scale factor error in parts per million. 
Position-00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on • 
the CRT DSKY display: 

R1 - XXX. XX Nav Base Azimuth 
R2 ~ XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
' latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
D6KY display Row 1. (-Z UUG scale factor error in parts per million. 
Position -00003.) 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 400001. 

Start tape reader. 
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6.2.15.10.4 


6.2.15.10.5 


6.2.15.10.6 


6.2.15.11 


6.2.15.11.1 


6.2.15.11.2 


6.2.15.11.3 


6.2.15.11.4 


APOLLO GliN Specification 
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When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position +00001.) 

Test Position Data Load (+Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates 400002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl « XXX. XX Nav Base Azimuth 
R2 » XX. XXX Site Latitude 


If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 


6.2.15.11.5 On K-148 enter the following: 

VERB 33 ENTR 

6.2.15.11.6 In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (+Y IRIG scale factor error in parts per million. 
Position 400002.) 
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6.2.15.12 
6.2.15.12.1 
6. S. 15.12.2 

6.2.15.12.3 

6.2.15.12.4 


6.2.15.12.5 

6.2.15.12.6 

6.2.15.13 

6.2.15.13.1 

6.2.15.13.2 

6.2.15.13.3 

6.2.15.13.4 


APOLLO G6N Specification 
ND1002379 

Test Position Data Load (+Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2-XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct * 
asimuth. 

ff R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Reoord from CRT 
DSKY display Row 1. (+Z DUG scale factor error in parte per million. 

Position+00003.) 

Test Position Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Asimuth 
R2 - XX. XXX Site Latitude - 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
asimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 
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6.2.15.13.5 . 

6.2.15.13.6 

6.2.15.14 

6.2.15.14.1 

6.2.15.14.2 

6.2.15.14.3 

6.2.16.14.4 


6.2.15.14.5 

6.2.15.14.6 

6.2.15.15 

6.2.15.15.1 

6.2.15.15.2 

6.2.15.15.3 

6.2.15.15.4 


On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 eeoonde VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-X IRIG soale factor error in parts per million. 
Position -00001.) 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display Indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY displays 

Rl ■ XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude _ 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Y 1R1G scale factor error in parts per million. 
Position-00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX.XXX Site Latitude 
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6.2.15.15.4 

(continued) 


6.2.15.15.5 


6.2.15.15.6 


6.2.15.16 


6.2.15.16.1 


6.2.15.16.2 


6.2.15.16.3 


6.2.15.16.4 


6.2.15.16.5 


6.2.15.16.6 


6.2.15.17 


6.2.15.17.1 


6.2.15.17.2 
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If Rl requires correction, enter V£RB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Z IRIG scale factor error in parts per million. 
Position -00003.) 

Test Position Data Load (+X Scale Factor) 

Start, tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00001, 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl « XXX. XX Nav Base Azimuth 
K2 « XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position+00001.) 

Test Position Data Load (+Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00002. 
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6.2.15.17.3 Start tape reader. 

6.2.16.17.4 When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2-XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 


6.2.15.17.5 On K-148 enter the following: 

VERB 33 ENTR 


la approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. <+Y DUG scale factor error in parts per million. * 
Position >90003.) 

Test Position Data Load (+Z 8cale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates 400003. 
Start taps readsr. 


6.2.15.17.6 

6.2.15.18 

6.2.15.18.1 

6.2.15.18.2 

6.2.16.18.3 

6.2.16.18.4 When tape reader atops VERB 06 NOUN 41 flashes. Vsrify tbs following < 
the CRT DSKY display: 


Rl - XXX. XX Nav Base Azimuth 
R2 « XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR Into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 


6.2.15.18.5 On K-148 enter the following: 

VERB 33 ENTR 

6.2.16.18.6 In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (>Z DUG scale factor error in parts per million. 
Position 400003.) 
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6.2.15.19 

6.2.15.19.1 

6.2.15.19.2 

6.2.15.19.3 

6.2.15.19.4 


6. S. 15.19.5 

6.2.15.19.6 

6.2.15.20 

6.2.15.20.1 

6.2.15.20.2 

6.2.15.20.3 

6.2.15.20.4 


Test Position Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 
8tart tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-X IRIG scale factor error in parts per million. 
Position -00001.) 

* Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the followl ng 
on the CRT DSKY display: 

Rl ■ XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 
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6.2.15.20.5 


6.2.15.20.6 


6.2.15.21 


6.2.15.21.1 


6.2.15.21.2 


6.2.15.21.3 


6.2.15.21.4 


6.2.15.21.5 


6.2.15.21.6 


6.2.15.22 


6.2.15.22.1 


6.2.15.22.2 


6.2.15.22.3 


6.2.15.22.4 


On K-148 enter the following: 

. VERB 33 ENTR 

In approximately 90 seconde VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Y IRIG scale factor error in parts per million. 
Position-00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl ■ XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR Into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Z IRIG scale factor error in parts per million. 
Position-00003.) 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display Indicates 400001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Bose Azimuth 
R2 - XX. XXX 8ite Latitude 

66 



6.2.15.22.4 
(continued) 


6.2.15.22.5 


6.2.15.22.6 


6.2.15.22 


6.2,15.23.1 


6.2.15.23.2 


6.2.15.23.3 


6.2.15.23.4 


6.2.15.23.5 


6.2.15.23.6 


6.2.15.24 


6.2.15.24.1 


6.2.15.24.2 


6.2.15.24.3 


APOLLO GIN Specification 
ND1002379 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct asimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+X 1R1G scale factor error in parts per million. 
Position 400001.) 

Test Position Data Load (+Y Scale Factor) 

8tart tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates 400002. 
8tart tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
* azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (+Y IRIG scale factor error in parts per million. 
Position 400002.) 

Test Position Data Load (+Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates 400003. 
Start tape reader. 
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6.2.15.24.4 When tape reader atope VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 KNTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

6.2.15.24.5 On K-148 enter the following: * 

VERB 38 ENTR 

6.2% 15.24.6 In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 

CRT DSKY display Row 1. (+Z IR1G scale factor error in parts per million. 
Position 400003.) 

6.2.15.25 Test Position Data Load (-X Scale Factor) 

6.2.15.25.1 Start tape reader. 

6.2.15.25.2 When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 

6.2.15.25.2 Start tape reader. 

6.2.15.25.4 .When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl « XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

6.2.15.25.5 On K-148 enter the following: 

VERB 32 ENTR 

6.2.15.25.6 In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-XIR1G scale factor error in parts per million. 
Position-00001.) 
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6.2.15.26 


6.2.15.26.1 


6.2.15.26.2 


6.2.15.26.3 


6.2.15.26.4 


6.2.15.26.5 


6.2.15.26.6 


6.2.15.27 


6.2.15.27.1 


6.2.15.27.2 


6.2.15.27.3 


6.2.15.27.4 


Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Y 1RIG scale factor error in parts per million. 
Position -00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 
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6.2.15.27.5 On K-148 enter the following: 

VERB 33 ENTR 


6.2.15.27.6 . In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 

CRT DSKY display Row 1. (-Z 1RIO scale factor error in parts per million. 
Position-00003.) 

6.2.15.28 Terminate this test by entering the following into K-148: 

VERB 36 ENTR Wait 10 seconds. 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

6.2.15.29 The four-run average Scale Factor Error for each of the six positions shall 
be 0 plus or minus 1750 ppm. 
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6.2.16 

6.2.16.1 

6.2.16.2 

6.2.16.2 

6.2.16.4 

6.2.16.4.1 

6.2.16.4.2 
6.2.16.4.2 

6.2.16.5 

6.2.16.6 
6.2.16.6.1 

6.2.16.7 

6.2.16.7.1 

6.2.16.7.1. 


IMU Performance Teat. A reference data sheet is provided at the end of 
this Section to aid in data reduction. 

Insure that IMU Operate power and LGC Operate power has been supplied 
for a minimum of one hour and that the IMU is not in a Gimbal Lock 
condition. 

On CRT. monitor and record DUG TEMP (CG 2301) and PIPA TEMP 
(CG 2300). 

Verify K-START Tape F09C103-K00081-XX IMU Performance that is on 
the tape reader. XX equals tape revision number 

Start tape reader. 

When'tape reader stops verify the following on the CRT D6KY: 

a. Rl- +09XXX 

b. R2 <■+00061 

o. R3 • -000XX (Where XX equals tape revision number.) 

Start tape reader. 

When tape reader stops, wait 10 seconds. 

8tart the tape reader. After 15 seconds, verify IMU is coarse aligned 
to aero degrees. 

E-Memory Program Load. 

Start the tape reader. When tape reader stops, verify the followii^ 
D6KY display: 

Row 1 
Row 2 

Test Position +00001. 

E-Memory Program and Test Position Matrix Sum Check 
Start tape reader. 


6 . 2.16.7.1.2 When tape reader stops, verify D6KY Row 1 displays +00001, 
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6.2.16.7.2 

6.2.16.7.2.1 

6.2.16.7.3 

6.2.16.7.3.1 

6.2.16.7.3.3 


6.2.16.7.4 

6.2.16.7.4.1 

6.2.16.7.4.2 

6.2.16.7.4.3 

6.2.16.7.5 

6.2.16.7.5.1 

6.2.16.7.5.2 
6.2.16.8 
6.2.16.8.1 
6.2.16.8.1.1 

6.2.16.8.1.2 


Start tape reader. 

When tape reader stops wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify D8KY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct proceed to next step; If it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth *0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test 

Start tape reader. 

When tape reader stops, verify D6KY blanks except for PROG 
indication of 07. The NO ATT lamp shall illuminate and then 
extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Reoord 
DSKY Row 2 display (XXX. XX meru). 

Test Termination. 

Start tape reader. 

When tape reader stops,, wait 10 seconds before continuing. 

Test Position +00002. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00002. 



APOLLO GAN Specification 
ND1002379 


6.2.16.8.2 
6.2.16.8.2. 
6.2.16.8.3 
6.2.16.8.3. 
6.2.16.8.3. 


6.2.16.8.4 
6.2.16.8.4. 

6.2.16.8.4. 

6.2.16.8.4. : 

6.2.16.8.5 

6.2.16.8.5. : 

6.2.16.8.5. : 

6.2.16.8.6 

6.2.16.8.6. ] 


Start tape reader. 

1 When tape reader stops, wait 20 seconds. 

Test Initialization. 

1 Start tape reader. 

2 When VERB 06 NOUN 41 flashes, verify D6KY displays the following: 

Major Mods 07 

Row 1 XXX. XX (Nay Base Azimuth) 

Row 2 XX.XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nay Base Azimuth ±0.5 deg) • 

XX. XXX (Correct 8ite Latitude) 

Horizontal Drift Test. 

1 Start taps reader. 

I When tape reader stops, verify D8KY blanks except for PROG indlca- 
# tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
D6KY Row 2 display (XXX. XX meru). 

PIPA Scale Factor Test. 

Start tape reader. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
D8KY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/seo/sec). 

Vertical Drift Test. 

8tart tape reader. 

In approximately 67 minutes, VERB 06 NOUN 98 shall flash. Record 
D8KY Row 2 display (XXX. XX meru/g). 


6.2.16.8.6.2 
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6.2.16.8.7 Test Termination* 

6.2.16.8.7.1 Start tape reader. 

8.2.16.8.7.2 Whan tape reader stops, wait 10 seconds before contlniii*. 

6*2.16.9 Test Position -M)0003. 

6.2.16.9.1 E-Memory Program and Test Position Matrix Sam Cheek. 

6.2.16.9.1.1 Start tape reader. 

6.2.16.9.1.2 When tape reader stops, verify D6KT Row 1 displays +00003. 

0.2.16.9.2 Start tape reader. 

6.2.16.9.2.1 When tape reader stops, wait 20 seconds. 

6.2.16.9.3 Test Initialisation. 

6.2.16.9.3.1 Start tape reader. 

6.2.16.9.3.2 When VERB 06 NOUN 41 flashes, verify D6KY displays the foUowii^t 

Major Mode 07 

Row 1 XXX. XX (Mar Base Asimuth) 

Row 2 XX.XXX (Bite Latitude) 

If the display is oorrect proceed to next steps if it is not, perform the 
following on K-148: 

VERB 24 ENTR 

XXX.XX (Correct Msr Base Asimuth +0.5 deg) 

XX. XXX (Oorrect Site Latitude) 

6.2.16.9.4 Horisontal Drift Test 

6.2.16.9.4.1 Start tape reader. 

6.2.16.9.4.2 When tape reader stops, verify D8KY blanks except for PROG *»di« atfon 
of 07. The NO ATT lamp shall *1 i«»»w a«d then extinguish. 

6.2.16.9.4.3 In approximately 14 minutes, VERB 06 NOUN 96 shall flash. Record 
D8KY Row 2 display (XXX. XX meru). 
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6.2.16.9.5 

6.2.16.9.5.1 

6.2.16.9.5.2 
6.2.16.10 
6.2.16.10.1 
6.2.16.10.1.1 

6.2.16.10.1.2 
6.2.16.10.2 
6.2.16.10.2.1 
6.2.16.10.3 

6.2.16.10.3.1 

6.2.16.10.3.2 


6.2.16.10.4 

6.2.16.10.4.1 

6.2.16.10.4.2 

6.2.16.10.4.3 

6.2.16.10.5 
6.2.16.10.5.1 


Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00004. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00004. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX.XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX.XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indication 
of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 96 shall flash. Record 
DSKY Row 2 display (XXX.XX meru/g). 

PIPA Scale Factor Test. 

Start tape reader. 
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6.1.16.10.5.2 

6.1.16.10.6 

6.116.10.6.1 

6.2.16.10.6.1 

6.2.16.10.7 

6.2.16.10.7.1 

6.2.16.10.7.2 
6.2.16.11 
6.116.11.1 
6.116.11.1.1 

6.2.16.11.1.2 
6.116.11.2 
6.2.16.11.2.1 
6.2.16.11.3 

6.2.16.11.3.1 

6.2.16.11.3.2 


* APOLLO G6N Specification 
MD1002379 

In approximately 5 minutes, VERB 06 NOUN 9 8 shall fl ash. Record 
D6KY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/sec/sec). 

Vertical Drift Test. 

Start tape reader. 

In approximately 67 minutes, VERB 06 NOUN 96 shall flash. Record 
D6KY Row 2 display (XXX. XX mern/g). 

Test Termination. 

Start tape reader. 

When tape reader stops, waft 10 seconds before continuing. 

Test Position +00005. 

E-Memory Program and Test Position Matrix fam Check. 

Start tape reader. 

When tape reader stops, verify D8KY Row 1 displays 400006. , 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialisation. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify D8KY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Asimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display Is correct, proceed to next step; If ft Is not, perform 
the following on K-146: 

VERB 24 ENTR 

XXX.XX (Correct Nav Base Asimuth*0.8 deg) 

XX. XXX (Correct Site Latitude) 
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6.2.16.11.4 

6.2.16.11.4.1 

6.2.16.11.4.2 

6.2.16.11.4.3 

6.2.16.11.5 
.6.2.16.11.5.1 

6.2.16.11.5.2 
6.2.16.12 
6.2.16.12.1 
6.2.16.12.1.1 

6.2.16.12.1.2 
6.2.16.12.2 . 
6.2.16.12.2.1 

6.2.16.12.3 

6.2.16.12.3.1 

6.2.16.12.3.2 


PIPA Scale Factor Test 
Start tape reader. Record time. 

When tape reader stops, verily D8KY blanks except for PROG indi¬ 
cation of 07. The NO ATT, PROG ALARM and G1MBAL LOCK lamps 
shall be lit. 

In approximately 5 minutes, VERB 06 NOUN 56 shall flash. Record 
time. Record D8KY Row 1 and Row 2 display (XXXXX. and .XXXXX 
cm/sec/sec). GIMBAL LOCK lamp shall be out. 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00006. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify D8KY Row 1 displays +00006. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialisation. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify D6KY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-146: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth *0.5 deg) 

XX. XXX (Correct Site Latitude) 
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6.2.16.12.4 

6.2.16.12.4.1 

6.2.16.12.4.2 

6.2.16.12.4.3 

6.2.16.12.6 
’ 6 . 2 . 16 . 12 . 6.1 
6.2.16.12.6.2 
6.2.16.12 

6.2.16.13.1 

6.2.16.13.1.1 

6.2.16.13.1.3 
6.2.16.13.2* 

6.2.16.13.2.1 

6.2.16.13.3 

6.2.16.13.3.1 

6.2.16.13.3.2 


PIPA Scale Factor Teat.*. 

Start tape reader. Record time. 

When tape reader stops, verify D8KY blanks except for PROG 
indication of 07. The NO ATT, PROG ALARM and GIMBAL LOCK 
lamps shall be lit. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. 

Record time. Record D6KY Row 1 and Row 2 display (XXXXX. and 
•XXXXX cm/seo/sec). GIMBAL LOCK lamp shall be out. 

Test Termination. 

•Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00007. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops verify DSKT Row 1 displays ♦00007. 

Start tape reader. 

When taps readsr stops, wait 20 aeoonda. 

Test Initialisation. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKT displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX.XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

. XXX.XX (Correct Nav Base Azimuth±0.5 deg) 

XX. XXX (Correct Site Latitude) 



6.2.16.13.4 
6.2.16. 13.4.1 

6.2.16.13.4.2 

6.2.16.13.4.3 

6.2.16.13.5 

6.2.16.13.5.1 

6.2.16.13.5.2 
6.2.16.14 

6.2.16.14.1 

6.2.16.14.1.1 

6.2.16.14.1.2 

6.2.16.14.2 

6.2.16.14.2.1 

6.2.16.14.3 

6.2.16.14.3.1 

6.2.16.14.3.2 
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Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify D8KY blanks except for PROG indica- * 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru/g). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00008. 

E-Memory Program and Test Position Matrix Sum Check. 

8tart tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00006. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialisation. 

8tart tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 ' 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth aO. 5 deg) 

XX. XXX (Correct Site Latitude) 


6.2*16.14.4 

6.2.16.14.4.1 


Horizontal Drift Test 
Start tape reader. 
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6.2.16.14.4.2 

6.2.16.14.4.3 

6.2.16.14.6 

6.2.16.14.5.1 

6.2.16.14.5.2 
6.2.16.15. 

6.2.16.15.1 

6.2.16.15.1.1 

6.2.16.15.1.2 

6.2.16.15.2 

6.2.16.15.2.1 

6.2.16.15.3 

6.2.16.15.3.1 

6.2.16.15.3.2 


6.2.16.15.4 
6.2.16.15.4.1 


APOLLO GW Specification 
ND1002379 

When tope reader stops, verify DSKY blanks except for PROG indi¬ 
cation of 07. The NO ATT lamp shall illuminate and then extii^uish 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. 

Record DSKY Row 2 display (XXX. XX meru). 

Test Termination. 

Start tope reader. 

When tope reader stops, wait 10 seconds before continuing. 

Test Position +00009. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tope reader. 

men tope reader stops, verify DSKY Row 1 displays 400009. 

Start tope reader. 

When tope reader stops, wait 20 seconds. 

Test Initialisation. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the 
following: 

Major Mode 07 

Row 1 XXX.XX (Nav Base Asimuth) 

Row 2 XX.XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 


6.2.16.15.4.2 


When tape reader stops, verify DSKY blanks except for PROG indica- 
catlon of 07. The NO ATT lamp shall illuminate and then extinguish. 



6.2.16.15.4.3 

6.2.16.15.5 

6.2.16.15.5.1 

6.2.16.15.5.2 
6.2.16.16 
6.2.16.16.1 

.6.2.16.16.1.1 

6.2.16.16.1.2 
6.2.16.16.2 
6.2.16.16.2.1 

6.2.16.16.3 

6.2.16.16.3.1 

6.2.16.16.3.2 


6.2.16.16.4 

6.2.16.16.4.1 

6.2.16.16.4.2 
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' In approximately 14 minute*, VERB 06 NOUN 98 shall flash. Record 
D6KY Row 2 display (XXX. XX meru). 

Test Termination 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00010. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify D6KY Row 1 displays +00010. 

8tart tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the followii*: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Bite Latitude) 

If the display is correct, proceed to next steps if it is not, perform 
the following on K-146: 

VERB 24 ENTR 

XXX.XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 
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6.2.16.16.4.3 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

6.2.16.16.5 

Test Termination. 

6.2.16.16.5.1 

Start tape reader. 

6.2.16.16.5.2 

When tape reader stops, wait 10 seconds before continuity. 

6.2.16.17 

Test Position +00011. 

6.2.16.17.1 

E-Memory Program and Test Position Matrix Sum Check. 

6.2.16.17.1.1 

Start tape reader. 

6.2.16.17.1.2 

When tape reader stops, verify DSKY Row 1 displays +00611. 

6.2.16.17.2 

Start tape reader. 

6.2.16.17.2.1 

When tape reader stops, wait 20 seconds. 

6.2.16.17.3 

Test Initialization. 

6.2.16.17.3.1 

Start tape reader. 

6.2.16.17.3/2 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 


Major Mode 07 

Row 1 XXX. XX (Nav Base Aaimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nay Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) * 
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$.2.16.17. 

6.2.16.17. 

6.2.16.17. 

6.2.16.17. 

6.2.16.17. 

6.2.16.17. 

6.2.16.17. 

6.2.16.17. 

6.2.16.17. 

6.2.16.17. 
6.2.16.18 

6.2.16.18. 
6.2.16.18. 
6.2.16.18. 
6.2.16.18. 
6.2.16.18. 
6.2.16.18. 
6.2.16.18. 
6.2.16.18. 


APOLLO GUN Specification 
ND1002S79 


4 Horizontal Drift Teat. 

4.1 Start tape reader. 

4.2 When tape reader stope, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

4.8 In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Reoord 
DSKY Row 2 display (XXX. XX meru). 

6 PIPA Scale Factor Test. 

5.1 Start tape reader. 

5.2 In approximately 8 minutes, VERB 06 NOUN 98 shall flash. Reoord 
DSKY Row 1 and Row 2 dispiqr (XXXXX. and .XXXXX cm/sec/eec). 

6 Test Termination. 

6.1 Start tape reader. 

6.2 When tape reader stops, watt 10 se oo n ds before continuing. . 

Test Position +00012* 

1 # E-Memory Program and Test Position Matrix Sum Check 

1.1 Start tape reader. 

1.2 When tape reader stops, verify DSKY Row 1 displays 400012. 

2 Start tape reader. 

2.1 When tape reader stops, wait 20 seoonds. 

8 . Test Initialisation. 

3.1 Start tape reader. 

3.2 When VERB 06 NOUN 41 flashes, verify DSKY displays the followiig: 

Major Mode 07 

Row 1 XXX.XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 
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6.2.16.10.3.2 

(continued) 

6.2.16.10.4 

6.2.16.18.4.1 

6.2.16.18.4.2 

6.2.16.18.4.3 

6.2.16.18.8 

0.2.10.18.5.1 

6.2.16.18.5.2 

6.2.16.18.6 
6.2.16.18.6.1 

6.2.16.18.6.2 
6.2.16.12 

6.2.16.19.1 

6.2.16.19.1.1 

6.2.16.19.1.2 

6.2.16.19.2 
6.2.16.19.2.1 

6.2.16.19.3 


if the display is correct, proceed to next step; if it is not, perforin 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth *0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

PIPA Scale Factor Test. 

8tart tape reader. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXX. and .XXXXX cm/sec/sec). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before oontlnuii*. 

Test Position +00013. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00013. 

Start tape reader. 

When tape reader stops, wait 20 seooncb. 

Test Initialization. 
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€.2.16.19.3.1 
6.2.16.19.3.2 


6.2.16.19.4 

6.2.16.19.4.1 

6.2.16.19.4.2 

6.2.16.19.4.2 

6.^16.19.5 

6.2.16.19.6.1 

6.2.16. 19 . 6.2 
6.2.16.20 
6.2.16.21 


6.2.16.22 
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' Start tape reader. 

When VERB 06 NOUN 41 flashes, verify D8KY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct proceed to next step; If it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth *0.6 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify D8KY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 96 shall Bash. Reoord 
D8KY Row 2 display (XXX. XX mem). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seoonds before continuli«. 

On CRT, record TRIG TEMP (CO 2301) and PIPA TEMP (CG 2200). 
On K-146, enter the followii* sequence: 


VERB 41 

NOUN 20 

ENTR 

♦00000 


ENTR 

♦00000 


ENTR 

♦00000 


ENTR 


Calculations. 

NOTE: Use Post Vibration or System Test data p o in ts only. 
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0.2.16.22.1 Y PIPA Data Correction Calculation. 

6.2.16.22.1.1 Prom the uplink file tape, the compressed data tape or the PCM tape, 
request a data reduction of the X and Z accelerometer AV counts 
(add ress ee 27 and 41, respectively) and the TIME 2 and TIME 1 registers 
(addresses 24 and 26, respectively) for the period during which the Y 
PIPA test was being performed in Positions 5 and 6 of the IMU Perform¬ 
ance Teat. 

6.2.16.22.1.2 Perform the following calculations for Position 5. 

G* 5 - (Gg/Cos 0y 5 ) 

where: 

Gg ■ Measured acceleration term (line i) 

G'g ■ Corrected acceleration term 
Cos 0y 5 ■ 1- (6*yg/2) for small angles 

•*5 * \/® 2 x 8 + ® 2 I5 
and: 

•*5 " < av *5 - AV* Bias) (S.F.^/fAT) (local g) 

0*5 ■ (AV s5 - AV* Bias) (8. F. E )/ (AT) (local g) 
and: 

V* Bias - (X PIPA Bias) (ATJ/S.F.* 

V, Bias - (Z PIPA Bias) (AT)/S.F. B 

. 8. F. and Bias terms are obtained from Positions 1 through 4 of the 
IMU Performance Test. 
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6.2.16.22.1.3 Perforin the following calculations for Position 6. 

G'e - (G e /Cos 0y*) 
where: 

Gg ■ Measured acceleration term (line j) 

G*g * Corrected acceleration term 
Cos 6yg - 1 - (6 2 yg/2) for small angles 

•w - V* 2 *s + *** 

and:, 

•x6 ” < Av rt - AV X Bias) <8. F.*) / (AT) (local g> 

•rt * < AV rt * AV * Bto *> <»• r -»)/ < AT > (local g) ; 
and: 

V z Bias - (X PIPA Bias) (AT)/S.F. Z 
V s Bias - (Z PIPA Bias) (AT)/8.F., 

8. F. and Bias terms are obtained from Positions 1 through 4 of the 
IMU Performance Test. 


6.2.16.22.2 


6.2.16.22.3 


6.2.16.22.4 


Obtain data from last BUG and/or PIPA Test and fill in Data Sheet 
*i-l # 

Obtain data from second last BUG and/or PIPA Test and fill in 
Data Sheet Xf_2« 

Obtain data from third last BUG and/or PIPA Test and fill in 
Data Sheet xj_j. 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.2.16. 

7.4.3 

♦N BDY - ADO AY 
Position +00001 

meru/g 

( )_•„ 





6.2.16. 

8.4.3 

+N BDZ - ADOAZ 
Position +00002 

meru/g 

( )_•„ 

6.2*16.. 

8.6.2 

-X PIPA Test 
Position +00002 

cm/sec 2 

( )°°_* 

( ) 

6.2.16. 

8.6.2 

-N BDX ♦ ADIAX 
Position +00002 

meru/g 

( )_•„ 

6.2.16. 
9.4.3 

+N BDX - ADO AX 
Position +00003 

meru/g 

( )_*_. 





6.2.16. 
10.4.3 

♦N BDY + ADS RAY 
Position +00004 

meru/g 

( )_•„ 

6.2.16. 
10.6.2 

-Z PIPA Test 
Position +00004 

cm/sec 2 

( )00_. 

( > 

6.2.16. 
10.6.2 

+N BDZ + ADIAZ 
Position +00004 

meru/g 

( )_ 





6.2.16 
11.4.3 

+Y PIPA Test 
Position +00006 

cm/sec2 

( >00_. 

( > 
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DATA SHEET (continued) 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.2.16. 
12.4.3 

-Y PIPA Teet 
Position +00006 

cm/sec 2 

( )00_. 

( ) 

6.2.16 

13.4.3 

-NBDX+ .707 
(AD6RAX - ADO AX) 
Position +00007 

meru/g 

( )_ 

6.2.16. 

14.4.3 

-.767 (NBDZ+NBDY) 
+0.5 (ADIAZ-ADIAY) 
+0.5 (AD8RAY + 
ADSRAZ) Position 
+00008 

meru/g 

i 

( )_•_ 

6.2.16. 

15.4.3 

-NBDZ + . 707 
(ADSRAZ-ADOAZ) 
Position +00009 

meru/g 

( )_•„ 

6.2.16 

16.4.3 

.707 (NBDY-NBDX) 
+0.5 (AD1AY-AD1AX) 
♦0.5 (ADS RAX) + 

0.5 (ADOAY) 

Position +00010 

meru/g 

( )_ 

6.3.16 

17.4.3 

-NDBX - ADO AX 
Position +00011 

meru/g 

( )_•„ 

6.2.16. 

17.5.2 

+Z PIPA Test 
Position +00011 

cm/sec 2 

C )00_• 

( ) 

6.2.16. 

16.4.3 

+NBDY+ADOAY 
Position+00012 

meru/g 

( )__ 

6.2.16. 

18.5.2 

♦X PIPA Test 
Position +00012 

cm/seo 2 

( >00_• 

< > 

6.2.16. 
19.4.3 

+NBDZ + ADOAZ 
Position +00013 

meru/g 

< >_ 
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DATASHEET 


CALCULATION 

PARAMETER 

UNIT8 

line a ♦ line a „ . 

-2- < >-* 

NBDY - ADOAY + NBDY ♦ ADOAY 

2 

* i 

Transfer result to line ao 

NBDY 

meru 

line q - line » m ( ) . 

NBDY ♦ ADOAY - (NBDY - ADOAY) 

. 

ADOAY 

« 

meru/g 

2 

line b + line s . . 

2 “( )-• — 

NBDZ - ADOAZ ♦ NBDZ ♦ ADOAZ 

NBDZ 

meru 

2 

Transfer result to line ap 

line s - line b 

2 ( } - 

NBDZ + ADOAZ - (NBDZ - ADOAZ) 

ADOAZ 

meru/g 

2 

line e - line o , 

2 ' '-- 

NBDX - ADO AX - (-NBDX - ADO AX) 

NBDX 

meru 

2 

Transfer result to line aq 

line e ♦ line o t 

ADO AX 

meru/g 

8 * <“*) " ( )_• 

NBDX - ADO AX - NBDX - ADO AX z (-1) 

2 


US 
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DATA SHEET (continued) 


CALCULATION 

PARAMETER 

UNITS 

line d ♦ line x ■ ( ) 

(-NBDK+ADIAX) ♦ NBDx" 

Transfer result to line au 

ADIAX 

meru/g 

line f - line t ■ ( ) _ • _ 

(♦NBDY ♦ ADS RAY) -~NBDY 

Transfer result to line ar 

ADSRAY 

meru/g 

line h - line ▼ - ( )_*_ 

(♦NBDZ* ADLAZ) - NBDZ 

Transfer reeult to line ar 

ADIAZ 

meru/g 

trine k+line x* .707 line yjx 1.414 
QNBDX + .707 ADS RAX -.707 ADO AX 
♦ NBDX* .707 ADOA\] x 1.414 

Transfer reeults to line at 

AD6RAX 

meru/g 

(line m + line ▼ ♦ line w) x 1.414 

QnBDZ*. 707( ADSRAZ - ADO AZ) 

♦ NBDZ ♦ .707 ADOAj] x 1.414 

Transfer results to line as 

ADSRAZ 

meru/g 

(line n - . 707 line t ♦ . 707 line x ♦ 0.5 
line s - 0.5 line so - 0.5 line u) x 2 
[j07(NBDY-NBDX) ♦ 0.5( ADIA Y-ADIAX) 
♦0. 5 ADSRAX + 0. 5 ADOAY 
-.707 NBDY♦. 707 NBDX+0.5 ADIAX 
-0.5 ADS RAX - 0.5 ADO A*] x2 

Transfer results to line aw. 

ADLAY 

meru/g 

line r - line c ■ ( ) 

PIPA X2G 

cm/sec 2 

line 1 - line J • ( ) 

PIPA Y2G 

cm/sec z 

line p - line g * ( ) 

PIPA Z2G 

cm/sec2 
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DATA SHEET (continued) 


CALCULATION 

PARAMETER 

UNITS 

1958.48 — line af x 1 cm/eec pulse ■ 
Subtract 1.000000 from this value, 
multiply x 106 and transfer results to 
line ax. 

X PIPA s. r. 

cm/sec/ 

pulse 

1958.48 — line ag x 1 cm/sec/pulse ■ 
Subtract 1.000000 from this value, 
multiply x 10® and transfer results to 
line ay. 

Y PIPA S. F. 

cm/sec/ 

pulse 

1958.48 — line ah x 1 cm/sec/pulse » 
Subtract 1.000000 from this vales, 
multiply x 10* and transfer to line as. 

Z PIPA 8. F. 

cm/sec 
pulse 

1/2 (line r + line o) • ( _ 

Transfer results to line ba. " 

X PIPA Bias 

cm/sec 2 

1/2 (line i ♦ line J) ■ ( )_•__ 

Transfer results to line bb. 

Y PIPA Bias 

cm/sec 2 

1/2 (line P ♦ line g) ■ ( )_• 

Transfer results to line be. ~~ 

Z PIPA Bias 

cm/sec 2 




lit 
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DATASHEET (Xj.j) 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

roeru 


NBDZ 

meru 


NBDX 

meru 


AD6RAY 

meru/g 


ADSRAZ 

meru/g 


ADSRAX 

meru/g 


AD1AX 

meru/g 


ADIAZ 

meru/g 


ADIAY 

meru/g 


X PIPA S.F. error 

PPM 


YPIPAS. F. error 

PPM 


Z PIPA S.F.error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec 2 
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DATA SHEET (*^3) 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

meru 


NBDZ 

meru 


NBDX 

meru 


AD6RAT 

meru/g 


AD6RAZ 

meru/g 


AD6RAX 

meru/g 


ADIAX 

meru/g • 


ADIAZ 

meru/g 


AD1AY 

meru/g 


X PIPA S. F. error 

PPM 


• Y PIPA 8. P. error 

PPM 


Z PIPA 8. P. error 

PPM 


X PIPA Bias 

em/seo 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

em/sec 2 
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SXT-NB-IMU Fine Align Test (see Table m. Section 5) 

6.2.18 

Gyro Compassing Teat 

6.2.18.1 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 

OPTICS. Verify that +28 vdc OPTICS OPERATE BUS (CG 1530) U 
. +28.0*3.0 vdc. Verify that the OPTX 28V 800 cpe 1% 0* (CG 1211) and 

OPTX 28V 800 cpe 5% -MT (CG 1212) are not flashing in the CRT. 

6.2.18.2 

Enter the following into the CMC: 


VERB 37 ENTER 01 ENTER 

6.2.18.3 

When PROG display changes to 02, record time as Tq. 

6.2.18.4 

Gyro Compassing Accuracy 

6.2.18.4.1 

Wait 120 minutes from Tg. 

6.2.18.4.2 

Using the QPTIC8 CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +10 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 

ZERO switch to ZERO, 

6.2.18.4.3 

Enter VERB 65, ENTER into D6KT. 

Observe the PROG display on the D6KY change to 03. 

6.2.18.4.4 

When VERB 06 NOUN 41 flashes on the DSKY, insure Rl and R2 (Replay Target 

1 asimuth and elevation. 


• a. Rl - +XXX. XX (Target 1 azimuth) 

b. R2 - +XX.XXX (Target 1 elevation) 

c. R3 - 00001 

6.2.18.4.6 

Verify the data appearing In Rl and R2 and if correct, proceed. If not correct, 
perform the following sequence: 


a. VERB 24, ENTER 

b. +XXX.XX, ENTER (Target 1 asimuth) 

' o. AXX.XXX, ENTER (Target 1 elevation) 

6.2.18.4.6 

After the oorrect readings for Rl and R2 are verified, enter VERB 33, 

ENTER into the DSKY. 

6.2.18.4.7 

When VERB 06 NOUN 41 flashes on the DSKY, insure that Rl and R2 display 

Target 2 asimuth and elevation. 


a. Rl - XXX. XX (Target 2 asimuth) 

b. R2- XX. XXX (Target 2 elevation) 
o. R3 - 00002. 
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6.2.18.4.8 

6.2.18.4.9 

6.2.18.4.10 

6.2.18.4.11 

6.2.18.4.12 

6.2.18.4.11 

6.2.18.4.14 
6.2.18.4. IS 

6.2.18.4.16 

6.2.18.4.17 

6.2.18.5 

6.2.18.5.1 
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Verify the data appearing in Rl and R2 and if correct, perform the following 
sequence: 

a. VERB 24, ENTER 

b. +XXX. XX, ENTER (Target 2 azimuth) 

c. *XX. XXX, ENTER (Target 2 elevation) 

After the correct readings for Rl and R2 are verified, enter VERB 33, 
ENTER into the DSKY. 

Using the Optics Hand Controller, align the SXT St LOS to Target 1 and press 
MARK pushbutton. If satisfied that the MARK was good, press the ENTER 
pushbutton. If not satisfied with MARK, press MARK REJECT pushbutton 
and repeat this step. 

Set the OPTICS SPEED switch to HI. Using the Optics Hand Controller, 
drive the SXT St LOS to the approximate position of Target 2. 

Set the OPTICS SPEED switch to LO. Using the Optics Hand Controller, 
align the 8XT St LOS to Target 2 and press the MARK pushbutton. If satis¬ 
fied that the MARK was good, press the ENTER pushbutton. If not satisfied, 
press the MARK REJECT pushb u tton and repeat this step.. 

Oa the DSKY, observe the following data displayed: 

a. VERB 06 NOUN 93 

b. Rl ■ eXX. XXX (X gyro elevation error, deg.) 
e. R2 ■ SXX. XXX (Y gyro elevation error, deg.) 

•d. Rl ■ *XX.XXX (Z gyro azimuth error, deg.) 

Reoord Rl, R2 and Rl. The X and Y gyro elevation error shall be 0.00*0.55 
degree s and the Z gyro azimuth error shall be 0.00*0.2 degrees. 

Immediately repeat steps 6.1.16.4.1 through 6.2.18.4.13 twice. 

Repeat Steps 6.2.18.4.2 through 6 . 2.18.4.13 at 150, 180 and 210 minutes 
from Tq. 

Enter VERB 36, ENTER into the DSKY. 

Enter VERB 41 NOUN 20, ENTER into the DSKY. Enter >00000, ENTER 
into the DSKY three times. Set the GW POWER OPTICS switch on the LEB 
Lighting Control Panel to OFF. 

Gyro Compassing Stability 

Calculate the average of the first three X and Y gyro elevation errors and the 
first three Z gyro azimuth errors. 
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•.1.18.5.1 


The last three X and T gyro elevation errora shall not deviate from the 
baseline X and Y gyro elevation errors determined above fay more than 
SO. 15 degrees* 


Cl* 18.5.9 


The last three Z gyro azimuth errors shall not deviate from the baseline 
Z gyro azimuth error determined above by more than no. 06 degrees. 




'S % \ . ■ 
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6.2.19 

6.2.19.1 

6.2.19.2 


6.2.19.3 

6.2.19.3.1 

6.2.19.4 

6.2.19.6 

6.2.19.6 

6.2.19.7 

6.2.19.8 

6.2.19.9 

6.2.19.9.1 

6.2.19.9.2 


CMC Voltage Margin Teat 

Verify that the GW IMU HTR MNA ft MNB circuit breakers are engaged, 
Computer MNA ft MNB breakers are engaged, IMU MNA ft MNB circuit 
breakers are not engaged, and the GW Power - IMU switch on the LEB 
Lighting Control Panel is in the OFF position. 

On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

CAUTION: During the performance of this test the +4 VDC CMC Power 
Supply shall not be operated at less than +2.5 VDC or greater than 5.2 
VDC (CG 1030). The +14 VDC CMC Power Supply shall not be operated 
at less than +8.5 VDC or greater than +17.0 VDC (CG 1020). Rotate the 
LEB LTS NUMERICS SEL to approximately center position. Decrease to 
absolute minimum discernable lighting. 

NOTE: The flashing indication of the CMC Power Supplies on CRT may be 
disregarded for this test. 

Into R154 insert 0001. Verify and execute. 

Into R153 insert 1100. Verify and execute. 

Into C156 insert -040001244. Verify and execute. Verify on the CRT that 
GV0116 is between -3.0 and -5.0 VDC. 

Into C156 insert -050001234. Verify and execute. Verify on the CRT that 
GV0106 is between . 4 .0 and -6.0 VDC. 

Into R154 insert 0111. Verify and execute. 

Observe CG 1020, +14 VDC CMC Power Supply and CG 1030, +4 VDC CMC 
Power Supply, on the CRT. Repeat 6.2.19.3 through 6.2.19.6 adjusting 
each C-Start entry until CG 1020 is +12.1 (+0.1, -0.0) VDC and CG 1030 
is +3.40 (+0.03 - 0.00) VDC. 

On K-148, enter the following: 

VERB 36 ENTR Wait 10 seconds. 

Verify K-START tape F09C103-K10538-00 CM Self-Check Test is on the 
K-START tape reader. 

Start tape reader. 

When tape reader stops, verify: 

Rl * +09XXX 
R2 * +10538 
R3 * -00000 
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6.2.19.10 Load E-Memory Program. 

6.2.19.10.1 Start tape reader. 

6.2.19.10.2 When tape reader a tope, verify: 

HI - 00101. 

6.2.19.11 Initiate Self-Check. 

6.2.19.11.1 Start tape reader. 

6.2.19.11.2 Walt until R3 - 00002. Verify RESTART lamp on DSKY is not lit. 

6.2.19.12 Into R154 iniert 0101. Verify and execute. 

6.2.19.13 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify the 
RESTART lamp on the DSKY ia lit. Disregard other DSKY indicatloM. 

If RESTART doee not light, repeat 6.2.19.3. Verify CMC Warnii* master 
alarms axe lit. 

6.2.19.14 Set the INHIBIT VOLTAGE FAIL switch to ON. 

6.2.19.16 Into R154 insert 0001. Verify and execute. 

6.2.19.16 Into C156 Insert +108001244. Verify and execute. Verify on the CRT that 

GV0116 is between +9.8 and +11.8 VDC. 

6.2.19.17 Into R154 Insert 0111* Verify and execute. 

6.2.19.18 Observe CG 1020, +14 VDC CMC Power Supply on the CRT. Repeat 6.2.19.15 
through 6.2.19.17 adjusting the C-Start entry until CG 1020 is 16.4 (40.0, -0.1) 
VDC. Press ERR RST on K-148. 

6.2.19.19 Initiate Self-Check. 

6.2.19.19.1 Return K-8TART tape to its previous stop. 

6.2.19.19.2 Start tape reader. 

6.2.19.19.3 Wait until R3 * 00002. Verify RESTART lamp on DSKY is not lit. 

6.2.19.20. Into R154 insert 0011. Verify and execute. 

8et the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify that 
the DSKY RESTART lamp ia lit. Disregard other DSKY indications. Verify 
CMC Warning master alarms are lit. 
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6.2.10.22 Set INHIBIT VOLTAGE FAIL switch on PSAAM to ON. 

6.2.19.23 Into R154 insert 0001. Verify and execute. 

6.2.19.24 Into C156 enter +092001234. Verify and execute. Verify on the CRT that 
GV0106 is between +6.2 and +10.2 VDC. 

6.2.19.25 Into R156 insert 0111. Verify and execute. 

6.2.19.26 Observe CG 1030, +4 VDC CMC Power Supply on the CRT. Repeat 6.2.19.23 
through 6.2.19.25 adjusting the C-8tart entry until CG 1030 is +4.60 (+0.00, 
-0.03) VDC. Press ERR RST on K-148. 

6.2.19.27 Initiate Self-Check. 

6.2.19.27.1 Return K-START tape to its previous stop. 

6.2.19.27.2 Start tape reader. 

6.2.19.27.3 Wait until R3 - 00002. Verify RESTART lamp on DSKY is not lit. 

6.2.19.28 Into R154 insert 0101. Verify and execute. 

6.2.19.29 Set the INHIBIT VOLTAGE FAIL switch on die PSAAM to OFF. Verify that 
the DSKY RESTART lamp is lit. Verify CMC Warning master alarms are 
lit. 

6.2.19.30 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to ON. 

6.2.19.31 Into R154 insert 0001. Verify and execute. 

6.2.19.32 Into Cl56 insert -040001244. Verify and execute. Verify on the CRT that 

GV0116 is between -3.0 and -5.0 VDC. 

6.2.19.33 Into R154 insert 0111. Verify and execute. 

6.2.19.34 Observe CG 1020, +14 VDC CMC Power Supply on the CRT. Repeat 6.2.19.31 
through 6.2.19.33 adjusting the C-Start entry until CG 1020 is +12.1 (+0.1, 
-0.0) VDC. Press ERR RST on K146. 

6.2.19.36 Initiate Self-Check. 

6.2.19.35.1 Return K-START tape to its previous stop. 

6.2.19.35.2 Start tape reader. 

6.2.19.35.3 Wait until R3 * 00002. Verify RESTART lamp on the DSKY is not lit. 
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6.2.19.36 Into R164 insert 0011, Verify and execute. 

6.2.19.37 Set the INfflETT VOLTAGE FAIL switch on the PSAAM to OFF. Verify that 
the D8KY RESTART lamp is Ut. Disregard other D6KY iadicatioai. Verify , 
CMC Warning master alarms are lit, 

6.2,19.36 Into R164 insert 0000. Verify and execute. 

6.2.19.39 Terminate CMC Self-Check by inserting Into K148. 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 60606, ENTER 

6.2,19.46 Insure that CG 1620, +14 VDC CMC Power Supply indication, is +14.0*0.4 

and that CG 1030, +4 VDC CMC Power Supply indication is <f4.00e0.20 VDC 
oaths CRT. 
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APPENDIX I 


PSAAM and/or 

GAN Teat SC A Uncertainty 


Signal 

Link 

Nomenclature 

Requirement % of Full Scale 

CG 1020 

1 

♦14 VDC CMC SUPPLY 

♦14.0*0.4 VDC 

0% 

CG 1021 

1 

♦14V CMC SUPPLY NOOSE RMS 

0.2 VRMSMAX 

0% 

CG 1030 

1 

♦4 VDC CMC SUPPLY 

♦4.00*0.2 VDC 

0% 

CG 1031 

1 

♦4V CMC SUPPLY NOISE RMS 

0.2 VRMS MAX 

0% 

CG 1040 

2 

♦120 VDC PIPA SUPPLY 

♦120*6.0 VDC 

1% 

CG 1042 

1 

♦120 VDC PIPA SUP NOOSE RMS 

1.5 VRMS MAX 

0% 

CG 1051 

1 

♦20 VDC PIPA SUPPLY 

♦20.0*1.2 VDC 

0% 

CG 1052 

1 

-20 VDC PIPA SUPPLY 

-20*2 VDC 

0% 

CG 1053 

1 

♦20 VDC PIPA SUP NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1070 

1 

♦4 VDC CDU SUPPLY 

♦4.0*0.2 VDC 

0% 

CG 1071 

1 

♦4 VDC CDU SUP NOOSE RMS 

0.1 VRMS MAX 

0% 

CG 1100 

1 

-28 VDC SUPPLY 

-27.5*6.0 VDC 

0% 

CG 1110 

2 

2.5 VDC TM BIAS 

♦2.50*0.06 VDC 

0% 

CG 1201 

2 

IMU 28V .8HC 1%0* RMS 

28.00*0.56V RMS 

1% 

CG 1202 

1 

IMU 28V . 8KC 5% - 90* RMS 

28.0*1.4 VRMS * 

0.33% 

CG 1203 

1 

IMU 28V . 8KC 5%0* RMS 

28.0*2.1 VRMS 

0.33% 

CG 1207 

1 

PH DIFF IMU 5% 0* , -90* 

-90*10* 

2.3% 

CG 1211 

1 

OPTX 28V .8KC 1% 0* RMS 

28.00*0.56 VRMS 

0.33% 

CG 1212 

1 

OPTX 28V .8KC 5% - 90* RMS 

28.00*1.48 VRMS 

0.33% 

CG 1220 

1 

PH DIFF OPTX 1% IMU 1% 

0**10* 

2.3% 

CG 1331 

2 

3.2 KC 28V SUPPLY 

28.6*0.56 VRMS 

1% 

CG 1336 

1 

PH DIFF 3.2 HC 28V/CMC 8YNC 

0**10* 

2.3% 

CG 1500 

1 

. *28 VDC IMU OPERATE BUS 

28.8*3 VDC 

0% 

CG 1501 

1 

♦28V IMU OPERATE BUS NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1510 

1 

♦28 VDC IMU STANDBY BUS 

28.8*3 VDC ' 

0% 

CG 1511 

1 

♦28V IMU STANDBY BU8 NOOSE RMS 

1.0 VRMS MAX 

0% 

CG 1520 

1 

♦28 VDC CMC OPERATE BU8 

28.8*3 VDC 

0% 

CG 1521 

1 

♦28V CMC OPERATE BUS NOOSE RMS 

2.0 VRMS MAX 

0% 

CG 1530 

1 

♦28 VDC OPTX OPERATE BUS 

28.8*3 VDC 

0% 

CG 1531 

1 

♦28V OPTX OPERATE BUS NOME RMB 

2.0 VRMS MAX 

0% 

CG 2001 

2 

X PIPA 8G O/P 

5 VRMS max 

3% 

CG 2021 

2 

Y PIPA SG O/P 

5 VRMS max 

0.23% 

CG 2041 

2 

Z PIPA SG O/P 

5 VRMS max 

3% 

CG 2108 

1 

IG SERVO ERROR QUAD 

0.0*1.2 VRMS 

3.6% 

CG 2112 

2 

IG IX RESOLVER O/P SIN 

18.38*1.84 VRMS §45* 

2.5% 

CG 2113 

2 

IG IX RESOLVER O/P COS 

18.38*1.84 VRMS d 45* 

2.5% 

CG 2117 

2 

IG SERVO ERROR IN PHASE 

0.0*60 my RMS § null 

1.4% 

CG 2120 

1 

IG TORQUE MOTOR CURRENT 

0.125 amp max ckiring 
Fine Alignment Torquii^ 

0% 


PSAAM OUTPUT la the source of Link 1 signals. SC A OUTPUT is the source of Link 2 signals. 
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APPENDIX I (Continued) 


Signal Link 

Nomenclature 

PSAAM and/or 

GAN Teat SC A Uncertainty 

Requirement# % of Full Scale 

CG 2138 

1 

MG SERVO ERROR QUAD 

0.0*1.2 VRMS 

3.6% 

CG 2142 

2 

MG IX RESOLVER O/P SIN 

18.38*1.84 VRMS 

2.5% 

CG 2143 

2 

MG IX RESOLVER O/P COS 

§45* 

18.38*1.84 VRMS 

2.5% 

CG 2147 

2 

MG SERVO ERROR IN PHASE 

§45* 

0.0*60 my rma § null 

1.4% 

CG 2130 

1 

MG TORQUE MOTOR CURRENT 

0.125 amp max dtriiv 

0% 

CO 2188 

1 

OG SERVO ERROR QUAD 

Fine Align Torqulng 

0.0*1.2 VRMS 

3.6% 

CG 2173 

S 

OG IX RESOLVER O/P SIN 

18.38*1.84 VRMS 

2.5% 

CG 2173 

2 

OG IX RESOLVER O/P COS 

§45* 

18.38*1.84 VRMS 

2.5% 

CO 2177 

2 

OG SERVO ERROR IN PHASE 

§45* 

0.0*60 my RMS § null 

1.4% 

CG 2180 

1 

OG TORQUE MOTOR CURRENT 

0.125 amp max (fctrii^ 

0% 

CG 2219 

1 

PITCH ATT ERROR-CDU DAC O/P 

Fine Align Torquing 
5.06*0.5 VRMS § 17* 

0.67% 

CG 2220 

1 

IG CDU FINE ERROR 

0.0*0.07 VRMS § null 

0.29% 

CG 2221 

1 

IG CDU COARSE ERROR 

0.0*0.68 VRMS at null 

0.29% 

CG 2249 

1 

YAW ATT ERROR-CDU DAC O/P 

5.06*0.5 VRMS at 17* 

0.67% 

CG 2250 

1 

MG CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.29% 

CG 2261 

1 

MG CDU COARSE ERROR 

0.0*0.68 VRMS at null 

0.29% 

CG 2279 

1 

. ROLL ATT ERROR-CDU DAC O/P 

5.06*0.5 VRMS at ir 

0.67% 

CG 2280 

1 

OG CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.29% 

CG 2281 

1 

OG CDU COARSE ERROR 

0.0*0.68 VRMS 

0.29% 

CG 2300 

2 

PIPA TEMPERATURE 

130.5*1.5*F Operate Mode 

2% 

CG 2301 

1 

IRIG TEMPERATURE 

135*2.5* F in Operate 

2% 

CG 3011 

1 

TRUNNION CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.29% 

CG 3021 

1 

SHAFT CDU FINE ERROR 

0.0*0.07 VRMS at null 

0.29% 

CG 3117 

1 

SXT SHAFT SERVO ERROR IN PH 

-0.25 to-2.00 VRMS at 

1.1% 

CG 3118 

1 

8XT TRUNNION SERVO ERROR IN PH 

Hi Rate 

-0.25 to-2.00 VRMS at 

1.1% 

CG 3140 

1 

SXT 8HAFT TACH O/P 

Hi Rate 

3.3*1.3 VRMS at Hi Rate 

1.1% 

CG 3145 

1 

SXT SHAFT MTR CONTROL WINDING 

♦0.5 to 4.00 VRMS at Med 

1.1% 

CG 3150 

1 

SXT TRUNNION TACH O/P 

Rate 

3.3*1.3 VRMS at Hi Rate 

1.1% 

CG 3155 

1 

SXT TRUNNION MTR CONTROL 

♦0.25 to *2.00 VRMS at 

1.1% 



WINDING 

Med Rate 


7 
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Signal 



GAN Teat 

P8AAM and/or 
SC A Uncertainty 

Link 

Nomenclature 

Reoatrement 

% of roll Scale 

CO 3160 

1 

ACT SHAFT TACK O/P 

3.341.3 VRM8 at 

Hi Rate 

1.1% 

CO 3170 

1 

SCT TRUNNION TACH O/P 

0.85*0.36 VRM8 at 
Hi Rate 

1.1% 

CO 3731 

S 

SHAFT CDU DAC O/P 

10.12*1.00 VRMS 

at 1 r 

1% 

CO 3733 

3 

TRUNNION CDU DAC O/P 

10.13*1.00 VRMS 
at ir 

1% 

CO 4300 

1 

CMC TEMP 

87.5*42.5* F 

0.23% 

CO 0030 

1 

PIPA CAL MODULE TEMP 

72.5*27.5* F 

0.23% 

CO 0031 

1 

DiU 300 ope 0% TEMP (PSA) 

80*30* F 

0% 



APOLLO GAN Specification 
ND1002380 REV A 


1.0 INTRODUCTION 

1.1 The individual Spacecraft (SC) installed Guidance and Navigation (GAN) System to 
he checked out per this process specification shall consist of one of each of the 
following major assemblies. Ths applicable part numbers shall be determined 
fay Drawing No. 0014999. 

Assembly Name 

' 1 - Apollo Guidance Computer Group 
1 - Inertial Meas. Unit 0 Pulse Torque Assembly 
I - Coupling Data Unit 
1 - Power and Servo Assembly 
1 - Computer Control 0 Reticle Dimmer Assembly 
I - GIN Interconnect Harness Assembly (LEM) 

1 - Signal Conditioner Assembly 
1 - Navigation Base Assembly (LEM) 

1 - Alignment Optical Telescope (LEM) 

1.2 The GAN System herein shall be identified as a LM system. The computer contains 
the program flight ropes in ths core rope memory. The test requirements herein 
are based on LUMINARY 80.. 

2.0 SCOPE 

2.1 This specification outlines ths checkout requirements for GAN System installed in a 

Lunar Module Vehicle. Addendum to this specification will cover any special check* 
out requirements associated with individual vehicles, GAN Systems and Computer 
Flight Programs. 
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6 . 3 . 2 . 2.1 
(Continued) 

6.3.2.2.2 

6.3.2.2.3 

6.3.2.S 
6. 3.2.3.1 


6.3.2.3.2 

6.3.2.3.3 

6.3.2. 3.4 


00001 ENTR 

01776 ENTR 

00006 ENTR 

VERB 31 ENTR 

Verify RESTART lamp is ON. 

On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All 
alarms shall clear. 

TC Trap Teat 


On K-148 enter 

the following seq 

VERB 21 NOUN 

01 ENTR 

01470 

ENTR 

31474 

ENTR 

NOUN 15 

ENTR 

54067 

ENTR ENTR 

•4001 

ENTR ENTR 

14787 

ENTR ENTR 

00067 

ENTR ENTR 

VERB 25 NOUN 

26 ENTR 

35000 

ENTR 

01470 

ENTR 

00003 

ENTR 

VERB 30 

ENTR 

Verify RESTART lamp is ON. 


On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All 
alarms shall clear. 

On K-148 enter the following sequence: 


VERB 21 NOUN 01 ENTR 

01470 

ENTR 

30067 

ENTR 

NOUN 16 

ENTR 

31474 

ENTR ENTR 

22000 

ENTR ENTR 

22005 

ENTR ENTR 

01470 

ENTR 

VERB 25 NOUN 26 ENTR 

36000 

ENTR 

01470 

ENTR 

00003 

ENTR 

VERB 30 

ENTR 
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6.3.2.3.5 
6.3. 2. 3.6 

6.3.2.4 
6.3.2.4.X 


6.3.2.4.2 

6.3.2.4.3 


Verify RESTART* lamp la ON. 

On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All 
alarms shall clear. 


Nightwatchman Test 


On K-148 enter the following sequence: 

VERB 24 NOUN 01 ENTR 
03376 ENTR 


30001 ENTR 

01776 ENTR 

VERB 25 NOUN 26 ENTR 
04000 ENTR 

01776 ENTR 

0000* ENTR 

VERB 30 ENTR . 

Verify RESTART lamp Is ON. 

On K-146 enter VERB 36 ENTR. 
alarms shall clear. 


Press ERROR RESET pushbutton. All 
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8.3.3 IMU Operate PoWer On Teats 

CAUTION: Prior to application of IMU OPERATE power in atop 6.3.3.1.4, 
LGC OPERATE and IMU STANDBY power muat have been applied 
to the GIN System continuously for a minimum of two hours. 

The only exception is when the requirements of step 6.2.4.14 
are met and this does not apply for the initial application of IMU 
OPERATE power. 

6.3.3.1 Verification of Power Turn-On 


8.3.3.1.1 Set up analog recorder to monitor the following signals: 

SIGNAL NO. SIGNAL NAME 


a. 

GG 2138 

MG Servo Error Total 

b. 

GG 2108 

1G Servo Error Total 

e. 

GG 2168 

OG Servo Error Total 

d. 

GG 2112 

IG IX Resolver Sine 

s. 

GG 2172 

OG IX Resolver Sine 

f. 

GG 2142 

MG IX Resolver Sine 

8 * 

GG 1201 

IMU 28V 1% 800 cps 

h. 

SPARE 



8.3.3.1.2 On CRT. monitor +120 VDC PIPA SUPPLY (GO 1040) and IMU gimbal angles. 

8.3.3.1.3 Press in +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. 
Record time. 

8.3.3.1.3.1 Verify that the M NO ATT” lamp on the DSKY is lighted. 

8.3.3.1.4 Verify on analog recorder that the oscillations of the resolver sine signals 
(GG 2112. GG 2172, and GG 2142) are not sustained and that the signals damp 
out within 15 seconds. If they don't, remove IMU OPERATE power as soon 
as possible. 

8.3.3.1.5 On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 90*10 
seconds after step 8.3.3.1.3 is initiated. Verify that this voltage is between 
114 and 128 after 100 seconds from step 8.3.3.1.3* 


8.3.3.1.8 


On event recorder verify the following: 


LGC WARNING is OFF (GG 9001) 

ISS WARNING is OFF (GG 9002) 

8.3.3.1.6.1 On DSKY, verify that the "NO ATT" lamp is off. 
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f. 3.3.1.7 
6.3.3.1.8 


6.3.4 

6.3.4.1 

6.3.4.3 

6.3.4.3 

6.3.4.4 

6.3.5 

6.3.5.1 

6.3.5.2 

6.3.5.3 

6.3.5.4 

6.3.5.5 

6.3.5.6 


On CRT, verify ail IMU gimbal angles Indicate approximately 0 degrees. 

On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTB 
400000 ENT! 

400000 ENT! 

400000 ENT! 

Temperature Control Verification 

After IMU OPERATE turn-on, periodically check the PIPA TEMP for the 
next 15 minutee. The PIPA TEMP shall be 130.5aS.0*F. Fifteen (15) 
minutes after IMU OPERATE turn on the PIPA temperature shall be within 
0.5*F of Its stabilized value (para 6.3.4.3). 

When 1 hour has elapsed from the time of IMU OPERATE power turn-on, 
monitor PIPA TEMP (GG 2300) on the CRT. Monitor and record tempera¬ 
ture readings every 5 minutee for 30 minutes. Verify that each reading 
does not deviate from the average value of each signal by more than 0. 1*F. 

The PIPA Temp shall be 130.5*1.5*F. 

Verify on the event recorder that IMU Blower Current (GG 2303) and IMU 
Heater Current (GG 2302) On discretes have been present for the last hour 
(discretes may cycle off). 

PGNCS Power Supply Tests 

From the CRT, confirm power supply voltages (or temperatures) are as 
specified and record values observed. 

The PIPA Calibration Module Temperature (GG 6020) shall be between 445 
and 400 DEG F. 

Hie PSA Temperature (GG 6021) shall be between 460 and +110 DEG F. 

The LGC Temperature (GG 4300) shall be between 445 and 4130 DEG. F. 

The 428 VDC IMU OPERATE BUS (GG 1500) shall be between 24.5 and 33.5 
VDC. 

The 428 VDC IMU STANDBY BUS (GG 1510) shall be between 23.5 and 32.6 
VDC. 
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а. s.s.a 

б. 3.5.9 

a. s. a. la 
a. s. a.n 

a. 3.5.12 

a. 3. a. is 

a. 3.5.14 
a. 3. a. la 
a. 3.5.13 
a. 3. 5.17 

a. 3.5.13 

a. 3.5.19 
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The >28 VDC LOG OPERATE BUS (GG 1520) shall be between 24.5 and 33.5 
VDC. * 

The >120 VDC PIPA Supply (GG 1040) shall be between 114 and 126 VDC. 

The -28 VDC Supply (GG 1100) shall be between -21.6 and -33.5 VDC. 

The >4 VDC CDU Supply (GG 1070) shall be between 3.8 and 4.2 VDC. 

The IMU 28V 800 CPS 1 pet Supply (GG 1201) shall be between 27.44 and 
28.53VRMS. 

The IMU 28V 800 CPS 5 pet 90 PH Supply (GG 1202) ahall be between 23.3 
nnd 29.4 VRMS. 

The IMU 28V 800 CPS 5 pet 0 PH Supply (GG 1203) shall be between 25.9 
and 30.1 VRMS. 

The 3.2 KC 28V Supply (GO 1331) shall be between 28.04 and 29.16 VRMS. 

The 2.5 VDC T/M Bias (GG 1110) ahall be between 2.44 and 2.53 VDC. 

The >14 VDC LGC Supply (GG 1020) shall be between 13.3 and 14.4 VDC. 

The >4 VDC LGC Supply (GG 1030) shall be betwe e n 3.3 and 4.2 VDC. 

The phase difference between the 3.2 KC supply and LGC syne shall be 

omr <ng i333>. 

fteeerd the noise levels of the fbilowta* signals displayed on the CRT. 


Item No. Measurement Wo. Signal Requirement 


n. 

* NG 1021 

14 VDC LGC Noise RMS 

<0.2 VRMS 

b. 

NG 1031 

4 VDC LGC Noise RMS 

<0.2 VRMS 

0. 

NG 1071 

4 VDC CDU Noise RMS 

<0.1 VRMS 

d. 

NG 1501 

28 VDC IMU Operate Noise 
RMS 

<1.0 VRMS 

e. 

NG 1511 

28 VDC IMU Standby Noise 
RMS 

<1.0 VRMS 

I. 

NG 1521 

28 VDC LGC Operate Noise 
RMS 

<2.0 VRMS 


3.3.5.20 


The noise peaks of the following signals are demonstrated on the event 
light when the peaks have a rise time between 2 and 50 peec and the peak 
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A. 3.5.20 (Cont) 


6.3.5.21 


5.3.5 


5.3.6.1 


5.3.5.1.1 


5.3.5.1.2 


5.3.5.2 


5.3.5.2.1 


5.3.5.2.2 


5.3.5.3 


5.3.5.3.1 


5.3.5.3.2 


5.3.5.3.3 


5.3.6.4 


6.3.6.4.1 


voltage exceed* 5 volta. 


Item No. Measurement No. 

a. NG1022 

b. NG 1032 

C. NG 1072 

d. NG 1502 

e. NG 1522 


Signal 

14 VDC LGC Noise Peak 
4 VDC LGC Noise Peak 
4 VDC CDU Noise Peak 
28 VDC IMU Operate Noise Peak 
28 VDC LGC Operate Peak 


The noise peaks of the following signals are demonstrated on the event light 
when the peaks have a rise time of between 2 and 50 psec and the peak voltage 
exceeds 10 volts. 

a. NG 1512 28 VDC IMU Standby Peak. 

GAN Operational Test 

NOTE: Manual DSKY entries during this test may result in a test abort. 

Verify K-START tape F16L004-K10531-XX LM G/N OPCHK is on K-8TART 
tape reader, where XX equals tape revision number 

Start tape reader. 

When tape reader stops verify the following on the CRT DSKY: 

a. Rl -418XXX 

b. R2 « +10531 (tape number) 

e. R3 * -000XX (tape revision number) 

E-Memory Program Load and 8um Check 
Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00101. 

Local g Measurement. 

Start tape reader. 

In approximately 10 minutes. VERB 05 NOUN 88 shall flash. 

From the CRT DSKY display read and record Row 1 and Row 2 (local 
gravity whole and fractional respectively). The value recorded shall be 
between 975.0 and 985.9 cm/sec 2 . 

Horizontal Earth Rate Measurement 

Press PRO pushbutton on DSKY. 
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8.3.6.4. S In approximately 2 seconds VERB 06 NOUN 98 shall flash. Prom the CRT 

DSKY display read and record R2 (horizontal component of earth rate acting 
on X, Y and Z IRIG's), The values recorded shall be between 77882 and 
97882. 

6.3.6.8 Enter the following on K-148: 

VERB 34 ENTR 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

6.3.7 8emi-Automatic Mode Test 

6.3.7.1 Verify K-8TART Tape F10L004-K10530-XX LM Semi-Automatic Mode Test 
is on K-START tape reader, where XX equals taps revision number. 

6.3.7.1.1 Start tape reader. 

6.3.7.1.2 When tape reader stops verify the following on CRT DSKY 

a. Ri m ♦lOXXX 

b. R2 - 4*10530 (tape number) 

e. R3 - -OOOXX (tape revision number) 

6.3.7.2 E-Memory Program Load 

6.3.7.2.1 Start taps reader. 

6.3.7.2.2 When tape reader stops verify the following on CRT DSKY: 

Rl - 00101 ! 

. 6.3.7.3 Command Accuracy 0*. 

6.3.7.3.1 Start tape reader. 

6.3.7.3.2 When tape stops verify that CRT DSKY Rl indicates 00201. Wait 18 seconds. 

6.3.7.3.3 Read and record CRT 1MU Gimbal angles. The indications shall be 000*003 
degrees. 

6.3.7.3.4 Read and record CRT CDU angle indications. The indications shall be 
4000.00*001.80. 


29 



6.3.7.4 
6.3.7.4.1 
6.3.7.4.3 

6.3.7.4.3 

4.3.7.4.4 

6.3.7.8 
0.3.7.5.1 
0.3.7.6.2 

0.3.7.0 
0.3.7.0.1 
0.3.7.0.2 

0.3.7.0.3 

0.3.7.0.4 

0.3.7.7 
0.3.7.7.1 
0.3.7.7.2 

0.3.7.7.3 

0.3.7.7.4 
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Command Accuracy 45*. 

Start tape reader. 

When tape reader a tope verify that CRT DSKY Row 1 indicatee 00301. 
Wait 5 eeconde. 

Read and record CRT 1MU Glmbal angles. The indications shall be 
045*003 degrees. 

Read and record CRT CDU angle indications. Indications shall be 
♦045.00*001.50. 


- CDU Repeating Accuracy 45*. 

Start the tape reader. 

Approximately 5 seconds after tape reader stope VERB 05 NOUN 01 shall 
flash. Read and record CRT DSKY Row 1. 2, and 3 indications. Recorded 
values shall be between 77770 and 00007. 

Command Accuracy 90*. 

Start tape reader. 

When tape reader stope verify that CRT DSKY Row 1 indicates 00501. 
G1MBAL LOCK lamp will be lit? Wait 5 seconds. 

Read and record CRT indication of 1MU Glmbal angles. The Indications 
shall be 090*003 degrees. 

Read and record CRT CDU angle indications. Indications shall be 
♦090.00*001.50. 

Command Accuracy 135*. 

Start tape reader. 

When tape reader stope verify CRT DSKY Row 1 indicates 00001. Wait 
6 seconds. 

Read and record CRT indications of IMU Glmbal angles. Indications shall 
he 135*003 degrees. 

Read and record CRT CDU angle indications. Indications shall be 
♦135.00*001.50. 
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6.3.7.8 

6.3.7.8.1 

8.3.7.8.2 

8.3.7.8.3 

8 . 3 . 7 . 8.4 

8.3.7.9 

6.3.7.9.1 

8.3.7.9.2 

8.3.7.10 

8.3.7.10.1 

8.3.7.10.2 

8.3.7.10.3 

8.3.7.10.4 

8.3.7.11 

8.3.7.11.1 

8.3.7.11.2 

8.3.7.11.3 

8.3.7.11.3.1 

8.3.7.11.3.2 
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CDU Repeating*Accuracy 135*. 

Start tape reader. 

When tape reader a tope verify CRT D6KY Row 1 indicate! 00701. Wait 
10 eeconds, verify GIMBAL LOCK lamp on DSKY in not lit. 

Start tape reader. 

Approximately 5 eeconds after tape reader stops VERB 08 NOUN 01 will 
flash. Read and record CRT DSKY Row 1, 2. and 3 indications. Recorded 
values shall be between 77770 and 00007. 

Plus Glxnbal Lock Test. 

Start tape reader. 

When tape reader stops wait approximately 10 seconds. Verify CRT DSKY 
Row 1 indicates 01101. Verify GIMBAL LOCK lamp is lit. 

Command Accuracy 225*. 

Start tape reader. 

When taps reader stops verify CRT DSKY Row 1 indicates 01201. GIMBAL 
LOCK lamp will be lit. Wait 16 seconds. 

Read and record CRT indications of 1MU Gimbal angles. Indications shall 
be 225*003 degrees. 

Read and record CRT CDU angle indications. Indications shall be 
+225.00*001.60. 

f 

CDU Command Rate Test 
Start tape reader. 

When tape reader stops verify CRT DSKY display Row 1 indicates 01301. • 
Wait 10 seconds. Verify 1MU Gimbals are at approximately 0*. 

Middle Gimbal Rate Test 

Start tape reader. 

When tape reader stops immediately verify display of 01401 in Row 1 of 
CRT DSKY display. In approximately 12 seconds VERB 23 NOUN 26 shall 
flash. The GIMBAL LOCK lamp shall be lit. Read and record CRT DSKY 
Row 1 and Row 2 displays. The recorded value shall be between 0001200000 
and 0001600000. 
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.3.7.11.4 

.3.7.11.4.1 

.3.7.11.4.3 

.3.7. 11.8 

.3.7.11.8.1 

.3.7.11.8.3 

.5.7.11.8 
.3.7.11.8.1 
.3.7.13 
.3.7.12.1 
.3.7.12.2 
.3.7.12.3 

.3.7.12.4 

.3.7.13 
.3.7.13.1 
.3.7.13.2 

.3.7.14 
.3.7.14.1 
.3.7.14.2 


loner Gimbal Rate Teat 
Start tape reader. 

Approximately 12 seconda after tike tape reader atope VERB 23 NOUN 28 
ahail flash. Read and record CRT DSKY Row 1 and Row 2 diapiaya. The 
recorded value ahail be between 0801200000 and 0001600000. 

Outer Gimbal Rate Teat. 

Start tape reader. 

Approximately 12 aeconda after the tape reader a tope VERB 23 NOUN 28 
ahail flaah. Read and record CRT DSKY Row 1 and Row 2 diaplaye. The 
recorded value ahail be bet w ee n 0001200000 and 0001800000. 

Start tape reader. 

Wait 18 aeconda. Verify IMU Gimbala are at approximately 0*. 

Command Accuracy 318*. 

Start tape reader. 

When tape reader etope verify CRT DSKY Row 1 indicatee 01801. 

Read and record CRT IMU Gimbal Angles. Indication ahail be 315*003 
degrees. 

Read and record CRT CDU angle indications. Indications shall be 
+315.00*001.80. 

4 

CDU Repeating Accuracy 315*. 

Start tape reader. 

Approximately 8 seconds after the tape reader atope VERB 06 NOUN 01 
shall flash. Read and record CRT DSKY Row 1, 2, and 3 indications. 
Recorded values shall be between 77770 and 00007. 

Minus Gimbal Lock Teat. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 01701. Verify 
GIMBAL LOCK lamp is lit after approximately 6 seconds. 
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6.3.7.15 CDU Repeating Accuracy 225*. 

S. 3.7.15.1 Start tape reader. 

5.3.7.15.2 When tape reader stops verify CRT DSKY Row 1 indicates >00015. Wait 

10 seconds before continuing. 

5.3.7.15.3 Start tape reader. 

5.3.7.15.4 Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 will 
flash. Read and record CRT DSKY Row 1, 2 and 3 indications. Recordsd 
values shall be between 77770 and 00007. 

5.3.7.15 OG CDU Fins Fail Test. 

5.3.7.15.1 Start tape reader. 

5.3.7.15.2 When tape reader stops verify CRT DSKY Row 1 indicates 02101. 

5.3.7.15.3 Start taps reader. 

5.3.7.16.4 Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB SO NOUN 25 flashes, verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FA1LREG 
on CRT displays 03777. 

5.3.7.15.5 Start tape readsr. 

5.3.7.16.6 Approximately 4 seconds after tape reader stops, verify 188 Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 

5.3.7.17 IG CDU Fins Fail Test 

5.3.7.17.1 Start tape, reader. 

6.3.7.17.2 When tape reader stops verify CRT DSKY Row 1 indicates 02201. 

5.3.7.17.3 Start tape readsr. 

5.3.7.17.4 Approximately 10 seconds after tbs tape reader stops, VERB 30 NOUN 25 
will flash. Approximately 4 seconds after VERB 30 NOUN 25 flashes, 
verify ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify 
FAILREG on CRT displays 03777. 

5.3.7.17.5 Start tape reader. 

5.3.7.17.5 Approximately 4 seconds after tape reader stops, verify ISS Warning lamp 

is out. Press ERR RST. PROG alarm lamp shall go out. 
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1.1.7.18 MG CDU Fine Fail Test. 

6.3.7.18.1 Start tape reader. 

8.3.7.18.2 When tape reader a tope verify CRT DSKY Row 1 indicates 02301. 

1.3.7.18.3 Start tape reader. 

6.3.7. IB. 4 Approximately 10 eeoonde after the tape reader a tope VERB 30 NOUN 26 

will flaah. Approximately 4 seconds after VERB 30 NOUN 26 flashes 
verify. 188 Warning lamp and PROG alarm lamp on DSKY are lit. Verify 
FA1LREG on CRT displays 03777. 

6.3.7.18.8 Start tape reader. 

6.3.7.18.6 Approximately 4 seconds after tape reader stops verify I8S Warning lamp 

Is out. Press ERR RST. PROG alarm lamp shall go out. 

6.3.7.18 OG CDU Coarse Fail Test 

6.3.7* 19.1 Start tape reader. 

8.3.7.19.2 When tape reader stops verify CRT DSKY Row 1 indicatee 02401. 

6.3.7.19.3 Start tape reader. 

6.3.7.19.4 Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 

will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes 
verify 1SS Warning lamp and PROG alarm lamp on DSKY are lit. Verify 
FA1LREG on CRT displays 03777. 

6.3.7.19.5 Start tape reader. . 

6.3.7.19.6 Approximately 4 seconds after tape reader stops verify 1S8 Warning lamp 
Is out. Press ERR RST. PROG alarm lamp shall go out. 

6.3.7.20 IG CDU Coarse Fail Test 

6.3.7.20.1 Start tape reader. 

6.3.7.20.2 When tape reader stops verify CRT DSKY Row 1 Indicates 02501. 

6.3.7.20.3 Start tape reader. 

6.3.7.20.4 Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 

will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
1S8 Warning lamp and PROG alarm lamp on DSKY are lit. Verify FA1LREG 
on CRT displays 03777. 
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«. 3. 7.20.6 Start tape reader, 

6.3.7.20. • Approximately 4 aeconda after tape reader etope verify ISS Warning lamp 

la out. Preea ERR RST. PROG alarm lamp shall go out. 

0.3.7.21 MG CDU Coarse Pall Test 

0.3.7.21.1 Start tape reader. 

0.3.7.21.2 When tape reader stops verify CRT D6KY Row 1 indicates 02001. 

0.3.7.21.3 Start taps reader. 

0.3.7.21.4 Approximately 10 seconds after the tape reader stops VERB 30 NOUN 20 

will flash. Approximately 4 seconds after VERB 30 NOUN 20 flashes 
verify ISS Warning lamp and PROG alarm lamp on D6KY are lit. Verify 
FA1LREG on CRT displays 03777. 

0.3.7.21.5 Start tape reader. 

0.3.7.21.0 Approximately 4 seconds after tape reader stops verify ISS Warning lamp 

is out. Press ERR RST. PROG alarm lamp shall go out. 

0.3.7.22 FDAI Linearity Test. 

0.3.7.22.1 Start tape reader. 

0,3.7.22.2 When tape reader stops verify that CRT D8KY Row 1 Indicates 02701. Wait 

5 seconds. 

0.3.7.22.3 Mart tape reader. 

0.3.7.22.4 VERB 23 NOUN 26 shall flash. On CRT verify the following: 

CRT D6KY Row 1 indicates +OOQ17. 

PITCH ATT ERROR is between >15.3 and >18.7 DEG (GG 22101 
YAW ATT ERROR is between >15.3 and >18.7 DEG (GG 22491 
ROLL ATT ERROR is between >15.3 and >18.7 DEG (GG 22791 

0.3.7.22.5 Start tape reader. 

0.3.7.22.0 VERB 23 NOUN 26 shall flash. On CRT verify the following: 

CRT DSKY Row 1 indicates 400010. 

PITCH ATT ERROR is between >14.4 and >17.0 DEG (GG 22191 
YAW ATT ERROR is between >14.4 and >17.0 DEG (GG 22491 
ROLL ATT ERROR is between >14.4 and >17.0 DEG (GG22791 
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6.3.7.22.7 

6.3.7.22.9 


6.3.7.22.9 

6.3.7.22.10 


6.3.7.22.11 

6.3.7.22.12 


6.3.7.22.13 

6.3.7.22.14 


6.3.7.22.15 

6.3.7.22.16 
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8tart tape reader. 

VERB 23 NOUN 26 shall flask. On CRT verify the following: 
CRT DSKY Row 1 Indictee 400006. 

PITCH ATT ERROR ie between 405.4 and 406.6 DEG (GG 2219) 
YAW ATT ERROR is between 405.4 and 406.6 DEG (GG 2249) 
ROLL ATT ERROR la betw ee n 405.4 and 406.6 DEG (GG 2279) 

Start tape reader. 

VERB 23 NOUN 26 shall flash. On CRT verify the following: 
CRT DSKY Row 1 indicates 400000. 

PITCH ATT ERROR is b e t wee n 400.2 and -00.2 DEG (GG 2219) 
YAW ATT ERROR is b e t ween 400.2 and -00.2 DEG (GG 2249) 
ROLL ATT ERROR is betw ee n 400.2 and -00.2 DEG (GG 2279) 

Start tape reader. 

VERB 23 NOUN 26 shall flash. On CRT verify the following: 
CRT DSKY Row 1 indicates -00006. 

PITCH ATT ERROR is b e twe e n -05.4 and -06.6 DEG (GG 2219) 
YAW ATT ERROR Is betw es n -05.4 and -06.6 DEG (GG 2249) 
ROLL ATT ERROR is between -05.4 and -06.6 DEG (GG 2279) 

Start tape reader. 

VERB 23 NOUN 26 shall flash. On CRT verify the following: 
CRT DSKY Row 1 Indicates -00016. 

PITCH ATT ERROR is between -1/4.4 and -17.6 DEG (GG 2219) 
YAW ATT ERROR Is between -14.4 and -17.6 DEG (GG 2249) 
ROLL ATT ERROR is between -14.4 and -17.6 DEG (GG 2279) 

Start tape reader. 

VERB 23 NOUN 26 shall flash. On CRT verify the following: 
CRT DSKY Row 1 indicates -00017. 

PITCH ATT ERROR is between -15.3 and -18.7 DEG (GG 2219) 
YAW ATT ERROR is between -15.3 and -18.7 DEG (GG 2249) 
ROLL ATT ERROR is between -15.3 and -18.7 DEG (GG 2279) 
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6.3.7.23 


6.3.7.23.1 


6.3.7.23.2 

6.3.7.23.3 


6.3.7.23.4 

6.3.7.23.6 

6.3.7.23.6 

6.3.7.23.7 
6.3.7.24 
6.3.7.24.1 


On K-148 enter VERB 34 ENTER 

The proper operation of the IMU CAGE function (consisting of atepn 
6.3.7.23.1 through 6.3.7.23.7) need be performed only once during the 
initial PGNCS Operational Teat and omitted from aubeequent teating of 
teat 6.3.7. 

On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
400200 ENTR 

400200 ENTR 

400306 ENTR 

Obeenre that the NO ATT lamp on the D8KY lighta and that the CDUX ( CDUY 
and CDUZ anglea on the CRT Indicate approximately 400200. 

On analog recorder, monitor the following eignale: 


Signal No. 

Signal Name 

a. 

GG 2136 

MG Servo Error Total 

b. 

GG 2106 

IG Servo Error Total 

c. 

GG 2166 

OG Servo Error Total 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

GG 2172 

OG IX Resolver Sine 

f. 

GG 2142 

MG IX Resolver Sine 

«• 

GG 1201 

IMU 28V 1% 800 cpe 


8tart analog recorder to a chart epeed of 5 mm/eec. 

On LEM Cabin Panel 4, hold IMU CAGE momentary toggle a witch in the 
ON position. (Do not release}. 

On analog recorder, verify the IX Resolver Sins signals (GG 2112, GG 2172, 
GG 2142) null out to lees than 0.5 VRMS. Release IMU CAGE switch to the 
OFF position. Disregard any momentary transients on the IX Resolver 

Sine signals when the switch is released. Any sustained oscillations shall 
be cause for immediate removal of IMU Operate Power. 

On the CRT, verify that the CDUX, CDUY and CDUZ angles are all be tw ee n 
400150 and 435850. 

Stop analog recorder. 

On K-148 enter the following: 

VERB 36 ENTR wait 10 seconds 

VERB 43 ENTR 

401700 ENTR 
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8.3.7.2«. t '►00600 ENTR 

(Coat) -01700 ENTR 

On CRT, verify the following: 

TAW ATT ERROR ie between >15.3 and >18.7 DEG (GG 2248) 
PITCH ATT ERROR ia betw ee n >05.5 and >06.6 DEG (GG 2219) 
ROLL ATT ERROR ia between -15.3 and -18.7 DEG (GG 2279) 

6.3.7.25 On K-148 enter the following: 

VERB 41 NOUN 20 ENTR 
>00000 ENTR 

>00000 ENTR 

♦80000 ENTR 
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«.s.t 

6.3.9.1 

•J.I.S 

6.3.8.1.1 

6.3.8.2.2 

M,M 

8.3.8.3.1 

3.3.8.3.3 
8.3.8.4 

8.3.8.4.1 

8.3.8.4.3 

8.3.8.4.3 

8.3.8.4.4 


8.3.8.4.8 

8.3.8. 4.8. 


ArOUX) GIN Specification 
KD1002380 REV A 

1R1G 8cale Factor Teat 

Verify K-START Tape F10L004-K00083-XX UUG Scale Factor Teat la on 
the K-START tape reader. XX equala tape revision number. 

8tart tape reader. 

When tape reader stops verify the following on the CRT D6KY: 

a. Rl - +10XXX 

b. R2 * +00083 (taps number) 

©. R3 « -000XX (Upn revision number) 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

K- Memory Program Load. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates +00000. 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 Indicates +00001. 

Mart tape reader * 

When tape reader stops, VERB 06 NOUR 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl * XXX. XX Nave Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR Into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+X UUG seals factor error la parts per million. 
Position +00001). 



6.3.6.6 


6.6.6.6.1 


6.6.6.6.2 


6.6.6.6 


6.6.6.6.1 


6.6.6.6.6 


6.6.6.6.4 


APOLLO 04N Specification 
ND1032389 REV A 

Test Position Data Load (+Y Seal# Factor) 

Start tape-reader. * 

Whan tap* reader etope verify that CRT D6KY Row 1 display indicates 400602. . 
Start tape reader. 

When tape reader stope VERB 06 NOUN 41 flashee. Verify the following on 
the CRT D6KY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR Into K-146 and enter 
correct azimuth. 

If R2 requiree correction, enter VERB 22 ENTR Into K-146 and enter correct 
laUtode. 

On K-146 enter the following: 

VERB 66 ENTR 

In approximately 90 seconds VERB 06 NOUN 96 will flash. Record from 
CRT D6KY display Row 1. (+Y 1R1G scale factor error la parte per million. 
Poeition 400002.) 

Teet Poeition Data Load (4Z Scale Factor). 

8tart tape reader* 

When tape reader stops verify that CRT D8KY Row 1 display indicates 400006. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT D6KY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requiree correction, enter VERB 21 ENTR Into K-146 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR Into K-146 and enter correct 
latitude. 
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•.3.8.7 
•.3.8.7.1 
• 3.8.7.1 


0.3. 8.7.4 


8.3.8.8 
6 . 3 . 8 . 8.1 
0.3.8.8.2 
0 . 3 . 8 . 8.8 
0.3.8.8.4 
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On K-140 enter ibe following: 

VERB 33 ENTR 

In approximately 80 eeconde VERB 08 NOUN 88 will flash. Record from 
CRT D8KY display Row 1. (+Z IRIG scale factor error in parts per million. 
Poeition +00003.) 

Teat Poeition Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT D6KY Row 1 display indicates -00001. 
Start tape reader. 

When tape reader stops VERB 00 NOUN 41 flashes. Verify the foUowinc on 
the CRT DSKY display: 

Rl ■ XXX XX Nav Bane Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
asimnth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and eider correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 80 seconds VERB 00 NOUN 88 will flash. Record from CRT 
D8KY display Row 1. (-X IRIG scale factor error in parts per million. 
Poeition -00001.) 

Test Poeition Data Load (-Y Scale Factor) 

8tart tape reader. 

When tape reader stops verify that CRT D8KY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 08 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl « XXX. XX Nav Base Azimuth 
R2 « XX. XXX Site Latitude 


M Rl requires correction, enter VERB 21 ENTER into K-148 and enter 
correct azimuth. 
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u. t. 8.4 

(continued) 


6.3.8.1.6 

6 . 3 . » 


6.3.8.9.3 


6.3.8.9.5 


6.3.9.10 
6.3.3.10.1 
6.3.6.10.3 
6.3.6.10.3 
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If R2 requiree correction enter VERB 22 ENTR into K-148 and enter correct 
latitude. * 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (-Y IRIO scale factor error in parts per million. 
Position -00002.) 

Teat Position Data Load (-Z Scale Factor) 

8tart tape reader. 

When tape reader stops verify that CRT D6KY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT D6KY display: 

Rl - XXX. XX Nav Base Aatmuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (-Z 1R1G scale factor error in parts per million. 
Position -00003.) 

Test Position Data Load (+X Scale Factor) 

8tart tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates ♦00001. 

Start tape reader. 
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6.3.8.10.4 


6.3.3.10.6 


6.3.3.10.6 


6.3.3.11 


6.3.3.11.1 


6.3.3.11.3 


6.3.3.11.3 


6.3.3.11.4 


6.3.3.11.5 


When tape reader a tope VERB 06 NOUN 41 flashes. Verify tike followli* 
on the CRT D6KY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR Into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 00 seconds VERB 06 NOUN 08 will flash. Record from 
CRT OSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position +00001.1 

Teat Position Data Load (+Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT D8KY Row 1 display Indicates 400002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 fla sh e s . Verify the following on 
the CRT OSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 -XX. XXX Site Latitude , 

U Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 


6.3.8.11.6 In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
OSKY display Row 1. (+Y UUG scale factor error in parts per million. 
Position 400002.) 
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6.3.8.12 

6 . 1 . 1 . 12.1 

6.3.8.12.2 

6.3.8.12.3 

6.3.8.12.4 


6.3.8.12.6 

6.3.6.12.6 

6.3.6.13 

6.3.8.13.1 

6.3.6.13.3 
6.3.6* 13.3 

6.3.8.13.4 


Teet Position Data Load (>Z Scale Factor) 

Start tape reader. 

Whea tape reader etope verify that CRT D8KY Row 1 display indlcatee *00003. 
8tart tape reader. 

When tape reader atope VERB 06 NOUN 41 flaahee. Verify the followli* 
on the CRT DSKY display: 

R1 - XXX.XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction. enter VERB 21 ENTR into K-148 and enter correct 
aalnuth. 

If R2 requires correction, enter VERB 22 ENTR Into K-148 and enter correct 
latitude. 

On K-146 enter the following: 

VERB 33 ENTR 

to approximately 60 seconds VERB 06 NOUN 68 will Rash. Record from CRT 
WNY display Row 1. (+Z IRIG scale factor error In parts per million. 
Position 400003. | 

Test Position Data Load (-X 8cale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display Indlcatee -60001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 fl»hes. Verify ths foKtowtam so 
the CRT DSKY display: 

Rl - XXX. XX Nsv Base Aslmuth 
R2 - XX. XXX Slto Latitude 

If Rl requires correction, enter VERB 21 ENTR Into K-146 and enter eeries t 
aslmuth. 

H R2 requires correction, enter VERB 22 ENTR late K-146 and eater eeriest 
latitude. 
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6.3.8.13.8 


8.3.8.13.8 


8.3.8.14 


8.3.8.14.1 


8.3.8.14.3 


8.3.8.14.3 


8.3.8.14.4 


8.3.8.14.8 


8.3.8.14.8 


8.3.8.18 


8.3.8.18.1 


8.3.8.18.3 


8.3.8.18.3 


8.3.8.18.4 


Ob K-148 enter the following: 

VfcRB 33 ENTR 

In approximately 80 eeconda VERB 06 NOUN 88 will flash. Record from 
CRT D6KY display Row 1. <-X UUO scale factor error In parts per million. 
Position -00001.) 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT D6KY Row 1 display Indicates -00002. 
Start tape reader. 

When tape reader stops VERB 08 NOUN 41 flashes. Verify the following 
on the CRT D8KY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 - XX. JtXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR Into K-148 and enter 
correct azimuth. 

If R2 requires correction enter VERB 22 ENTR into K-148 and enter 
correct latitud e . 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 80 seconds VERB 06 NOUN 88 will flash. Record from 
CRT D6KY display Row 1. (-Y 1R1G scale factor error In parts per million. 
Position -00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT D6KY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 08 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX.XXX Site Latitude 
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5. 3.0.16.4 If R1 requires correction, enter VERB 21 EHTR into K-140 and enter 

(continued) correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-140 and enter 
correct latitude. 

6.3.8.18.6 On K-140 enter the following: 

VERB 33 ENTR 

6.1.0.10.6 In approximately 00 seconds VERB 06 NOUN 90 will flash. Record from 

CRT D6KY display Row 1. (-Z IRIG scale factor error In parte per million. 
Position -00003.) 

6.3.6.16 Test Position Data Load (+X Scale Factor) 

6.3.6.16.1 8tart tape reader. 

6.3.6.16. 2 When tape reader stops verify that CRT DSKY Row 1 display indicates +00001. 

6.3.6.16.3 Start tape reader. 

6. 3.6.16.4 When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 

the CRT DSKY display: 

Rl « XXX. XX Nav Base Azimuth 
R2 « XX. XXX Site Latitude 

If ri requires correction, enter VERB 21 ENTR into K-140 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. f 

6.3.6.16.5 On K-140 enter the following: 

VERB 33 ENTR 

6.3.8.16.6 In approximately 00 seconds VERB 06 NOUN 96 will flash. Record from 
CRT DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position +00001.) 

6.3.6.17 Test Position Data Load (+Y Scale Factor) 

6 . 3.6.17.1 8tart tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display Indicates +00002. 

46 


6.3.8.17.2 



APOLLO GIN Specification 
ND100S380 REV A 


63.8.17.3 
• 3.8.17.4 


8.3.8.17.5 

8.3.8.17.8 

8.3.8.18 
8.3.8.18.1 

8.3.8.18.3 

8.3.8.18.8 

8.3.8.18.4 


8.3.8.18.6 

8.3.8.18.8 


Start tape reader. 

When tape reader atopa VERB 08 NOUN 41 flashes. Verify the following 
on the CRT D6KY display: 

Rl - XXX. XX Nav Baae Asimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct asimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 08 NOUN 98 will Rash. Record from 
CRT DSKY display Row 1. (+Y 1RIG scale factor error in parts per million. 
Position 400002.) 

Test Position Data Load (4Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates 400003 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl * XXX. XX Nav Base Asimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct asimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 08 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (4Z 1RIG scale factor error la parts per million. 
Position 400003.) 
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0.3.8. 10.1 


1.5.1.19.3 

9.3.9.19.3 

9.1.9.19.4 


9.3.9.19.6 


9.3*9.19.9 


9.3.9.39 

6.3.8.30.1 


9.3.9.30.3 


9.3.9.30.3 

9.3.9.30.4 


Test Position Data Load (-X Ocala Fact**!) 

Start tape reader. 

Whea tape reader etope verify that CRT DSKY Row 1 display ftadicatee >00001. 
Start tape reader. 

When tape reader etope VERB 09 NOUN 41 flashee. Verify the following 
oa the CRT DSKY display: 

Rl ■ XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, eater VERB 31 ENTR Into K-148 and eater 
correct azimuth. 

If Rt requires c o r r ect f o e , ester VERB 23 ENTR Into K-140 and enter 
correct latitude. 

On K-14S enter the follow!*: 

VERB 33 ENTR 

la approximately 90 seconds VERB 09 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. <-X UUG scale factor error la parte per million. 
Position-00001.) 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

Whea tape reader etope verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 09 NOUN 41 flashes. Verify the follow!* 
on the CRT DSKY display: 

Rl « XXX. XX Nav Base Azimuth 
R2 « XX. XXX Site Latitude 

If Rl requires correctioa, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R3 requires correction, enter VERB 22 ENTR Into K-148 and enter correct 
latitude. 


Is 



0.3.0.30.3 

lt.l.M.1 

0.3.2.21 

3.3.3.21.1 
• S. 8.31.2 

8.2.8.21.3 

8.3.8.21.4 


8.3.8.21.8 

8.3.8.21.8 

8 . 3 . 8.33 
8.3.8.33.1 
8.S. 8.33.3 

8.3.8.33.3 

8.8.8.33.4 
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Ob K-148 enter the followli*: 

VERB 33 ENTR 

approximately 90 eeconde VERB 08 NOUN 80 will flesh. Record from 
CRT DSKY diepley Row I. (-Y UUO ecale factor error la parte per million. 
Poeitloa -00003.) 

Teat Poeitloa Data Load (*Z Scale Factor) 

Start tape reader. 

Whea tape reader atop* verify that CRT DSKY Roar 1 diepley ladicatea -00003. 
Start tape reader. 

Whea tape reader etope VERB 06 NOUN 41 flashes. Verify the followlM oa 
the CRT DSKY diepley: 

RI * XXX. XX Nat Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl reqalrea correctioa. eater VERB 31 ENTR lato K-148 aad eater correct 
aalmath. 

If R3 requires oorraettoa. eater VERB 33 ENTR late K-14S ami eater correct 
latitude. 

*' • 

Oa K-143 outer the foliowiag: 

VERB 33 * ENTR 

la approximately 90 aecoada VERB 00 NOUN 90 will flash. Record from 
CRT DSKY display Row 1. (-2 I RIO ecale factor error la parte per million. 
Poeitloa -00003.) 

Test Poeitloa Data Load (+X Ocala Factor) 

Start tape reader. 

Whea tape reader etope verify that CRT DSKY Row 1 display ladicatea 400001. 
Start tape reader. 

Whea tape reader stops VERB 04 NOUN 41 flashes. Verify the followiiw oa 
the CRT DSKY display: 


Rl - XXX. XX Nav Baa# Azimuth 
R2 ■ XX. XXX 8ite Latitude 



APOLLO Om Specification 

mnoossso rev a 


«. 9. 9.22.4 
(continued) 


i.3.9.22.9 


9.9.9.22.4 


4.9.9.29 


4.9.9.29.1 

4.9.9.29.2 
4.2.9.29.9 
4.2.9.29.4 


4.2.9.29.9 


4.2.9.29.9 


4.9.9.24 


4.2.9.24.1 


4.9.9.24.2 


4.2.9.24.9 


U R1 requires correction, enter VERB 21 ENTR into K-149 end enter 
correct asimutli. 

If R2 requlree correcUon. enter VERB 22 ENTR into K-149 and enter 
.correct latitude. 

On K-149 enter the following: 

VERB 99 ENTR 

la approximately 90 seconds VERB 04 NOUN 99 will flash. Record from 
CRT DSKY display Row 1. (+X 1R1Q scale factor error in parts per million. 
Position +00001.) 

Test Position Data Load (♦Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates ♦00002. 
Start tape reader. 

When tape reader stops VERB 04 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR Into K-149 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-149 and enter correct 
latitude. \ 

On K-149 enter the following: 

VERB 99 ENTR 

In approximately 90 seconds VERB 04 NOUN 99 will flash. Record from CRT 
DSKY display Row 1. (+Y DUO scale factor error la parts per million. 
Position ♦00002.) 

Test Position Data Load (♦Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates ♦00003. 
Start tape reader. 
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0.3.8.24.4 


0.3.8.24.8 


0.3.8.24.0 


0.3.8.25. 


0.3.8.25.1 

0.3.8.25.3 

0.3.0.25.3 

0.3.8.25.4 


0.3.8.25.5 


When tap* reader atopa VERB 00 NOUN 41 flash**. Verify the following 
on the CRT DSKY display: 

Rl ■ XXX. XX Nav Baa* Azimuth . 

R2 - XX. XXX Sit* LatllMdt 

If Rl requires correctioa, *at*r VERB 21 RNTR Into K-148 and enter 
correct azimuth. 

If R2 requires correction. *at*r VERB 22 ENTR lslo K-148 and eater 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 00 NOUN 90 will flash. Record from 
CRT DSKY display Row 1. (+Z TRIG scale factor error In parts per million. 
Position +00003.1 

Test Position Data Load (-X Scale Factor) 

Start tape reader. « 

When tape reader stops verify that CRT DSKY Row 1 display Indicate* *00001. 
Start tape reader. 

When tape reader stop* VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 * XX.XXX Site Latitude v 

If Rl requires correction, enter VERB 21 ENTR Into K-148 and enter 
correct azimuth. 

\ 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 


0.3.8.25.0 In approximately 90 seconds VERB 00 NOUN 98 will flash. Record from 

CRT DSKY display Row l. (-X TRIG scale factor error In parts per million. 
Position -00001.) 
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f. 3.8.26 


•.3.0.26.1 


•.3.8.26.2 


•.3.6.26.3 


6.3.6.26.4 


6.3.6.26.6 


6.3.6.26.6 


6.3.6.27 


0.3.6.27.1 


6.3.6.27. S 


6.3.6.27.3 


. 6.3.8.27.4 


Teat Position Data Load (-Y Seals Factor) 

Start taps reader. 

When taps reader stops verify that CRT D6KY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT D6KY display: 

R1 - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-146 and enter 
correct aaimuth. 

U R2 requires correction, enter VERB 22 ENTR into K-146 and enter 
correct latitude. 

On K-146 eater the following: 

VERB 33 ENTR 

In approximately 60 seconds VERB 06 NOUN 68 will flash. Record from 
CRT INKY display Row 1. (-Y UUG scale factor error in parts per million. 
P o sitio n -00002.) 

Tent Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT D6KY Row 1 display Indicates -00003. 

% 

Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT D6KY display: 

Rl - XXX. XX Nav Base Aaimuth 
R2« XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-146 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-146 and enter 
correct latitude. 
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6.3.8.27.5 On K-148 enter the following: 

VERB 33 ENTR 

6.3.6.27.6 In approximately 90 eecoode VERB 06 NOUN 98 will flaah. Record from 
CRT OSKY display Row I. (-Z 1R1G scale factor error la parts per million. 
Position -00003.) 

6.3.8.28 Terminate this test by enterli* the following Into K-148: 

VERB 36 ENTR Walt 10 seconds. 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

6.3. 8 . 29 The four-run average Scale Factor Error for each of the six positions shall 
be 0 plus or minus 1750 nun. 
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(LI 

9.3.9.1 

8.3.9.2 

• 3.9.3 

t. 3.9.4 

8.3.9.4.1 

5.3.8.4.2 
S. 2. 8.4.3 

8.3.8.8 

8.8.9.8 

8.3.9.8.1 

8.3.9.T 
8 3.9.7.1 

9.3.9.7.1.1 

8.3.9.7.1.2 


IMU Performance Teat. A referenoe data sheet Is provided at the end of 
this section to aid In data redaction. 

Imure that IMU Operate power and LOC Operate power has hem supplied 
for a minimum of one hour and that the IMU Is not In a Glmbal Lock 
condition. 

On CRT, monitor and record PIPA TEMP (CO 2300). 


Verify K-8TART Tape F10L084-K00081-XX IMU Performance tOst is on 
the tape reader. XX equals tape revision number 

Start tape reader. 

When tape reader stops verify the following on the CRT DSKY: 

a. R1-+10XXX 

b. R2 ■♦00081 (tape number) 

c. R3 ■ -000XX (taps revision number) 

Start tape reader. 

When tape reader stops, watt 10 seconds. 

Start the tape reader. After 18 seconds, verify IMU Is coarse aligned 
to aero degrees. 

E-Memory Program Load. 

Start the tape reader. When tape reader stops, verify the following 
DSKY display: ^ 

Row 1 
Row 3 

Test Position 400001. 

E-Memory Program and Test Position Matrix Sum Check 
Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays >00001. 
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. I.M.T.S 
•.S.f.T.I.l 

4.s.9.t.;*.i 

4.3.9.T.S.3 


3.3.4. T. 4 

4.1.9.7.4.1 

4.5.4.7.4.1 

4.3.9.7.4.3 

4.S.9.7.9 
4.1. 9.7.1.1 

4.1.9. 7. 9.1 

4.3.9. $ 

0.3. 9.3.1 
$. 3 . 9 . 9 . 1.1 


Start tape reader. 

When tape reader etope wait 30 eeconda. 

Teat Inittalisatkm. 

Start tape reader. 

When VERB 0$ NOUN 41 flashes, verify DBKY displays the followii** 
Major Mode Of 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 3 XX.XXX (Site Latitude! 

If the display Is correct proceed to next step; if it la not, perform 
the follow inf on K-14S: 

VERB 34 ENTR 

XXX. XX (Correct Nat Base Azimuth *0.4 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test 

Start tape reader. 

When tape reader etope, verify D8KY blanks except for PROO 
Indication of 47. The NO ATT lamp shall illuminate and then 
extinguish. 

In approximately 14 minutes, VERB 04 NOUN 44 shall flash. Reoord 
D6KY Row 2 display (XXX. XX meru). 

Test Termination. * 

Start tape reader. 

When tape reader slope, wait 10 seconds before oontinuii*. 

Test Position +00003. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify D8KT Row I displays +00003. 


4.1.4.4.1.S 









C.S.M.t.1 


6.3.9.6.3.1 


6.3.1*3. 4.1 


4.3.1. 8.4.3 

4.3.1. 4.4.1 

4.3.1.4.5.1 

4.4.1.4.4.1 
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Start tape reader. 

When tape reader etope, wait 20 aeoonda. 

Teat Initial i tat ion. 

Start tape reader. 

When VERB 06 NOUN 41 flaahee, verify D6KY die pi ays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row! XX. XXX (Site Latitude) 

If the display is correct, proceed to next steps If it Is not, perform 
the following on K-148: 

VERB 24 BNTR * 

XXX. XX (Correct Nav Base Azimuth *0.4 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Teat. 

Start tape reader. 

When tape reader stope, verify D8KY blanks except for PROG Indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 16 shall flash. Record 
D6KY Row 1 display (XXX. XX meru). 

PIPA Scale Factor Test. ♦ 

Start tape reader. 

In approximately 6 minutes, VERB 06 NOUN 18 shall flash. Record 
D6KY Row 1 and Row 2 display (XXXXX. and .XXXXX om/seo/sec). 

Vertical Drift Test. 

Start tape reader. 

In approximately 67 minutes, VERB 06 NOUN 18 shall flash. Record 
DSKY Row 2 display (XXX. XX meru/g). 
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•‘3.9.8.7 Test Termination. 

3.3.9.8.7.1 Start tape reader. 

3.3.9.9.7.3 * When tape reader stope, watt 10 seconds before continuli*. 

3.3.9.9 Test Poeltlon 400003. 

9.3.9.9.1 E-Memory Program and Teat Position Matrix Sum Cheek. 

9*3.9.9.1.1 Start tape reader. 

9.3.9.9.1.3 When tape reader stops, verify DSKY Row I displays 400003. 

9.3.9.9.3 Start tape reader. 

9.3.9.9.3.1 When tape reader stops, watt 30 seconds. 

9.3.9.9.3 ' Test Initial last Ion. 

9.3.9.9.3.1 Start tape reader. 

9.3.9.9.3.3 When VERB 00 NOUN 41 flashes, verify DSKY displays the followti*: 

Major Mode 07 

Row 1 XXX. XX (Nav Base Asimuth) 

Row 3 XX. XXX (Site Latitude) 

K the display Is correct prooeed to next stepi If It Is not, perform the 
following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX . (Correct Site Latitude) 

3.3.9.9.4 Horizontal Drift Test 

9.3.9.9.4.1 Start tape reader. 

9.3.9.9.4.3 When tape reader stops, verify DSKY blanks except tor PROG Indication 
of 07. Tim NO ATT lamp shall Illuminate and then extinguish. 

0.3.9.0.4.3 In approximately 14 minutes, VERB 09 NOUN 99 shall flash. Reoord 
D6KY Row 2 display (XXX. XX mem). 
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9.3.9.9.9 

Test Termination. 


Start tape reader. 

9.3.9.9.9.3 

When tape reader elope, wait 10 seconds before continuing. 

9.3.9.10 

Test Position +00004. 

9.3.9.10.1 

E-Memory Program and Test Position Matrix Sum Check. 

9.3.9.10.1.1 

Start tape reader. 

9.3.9.10.1.3 

When tape reader slope, verify D6KY Row 1 displays +00004. 

9.3.9.10.3 

Start tape reader. 

9.3.9.10.3.1 

When tape reader stops, wait 30 seconds. 

10 .* 

Test Initialisation. 

9.3.9.10.9.1 

Start tape reader. 


When VERB 09 NOUN 41 flashes, verify D6KY displays the followii«: 


Major Mode 07 

Row 1 XXX. XX (Nav Base Asimuth) 

Row 3 XX.XXX (Site Latitude) 


If the display is correct, proceed to next step; If It Is not, perform 
the following on K-148: 


VERB 24 ENTR % 

XXX. XX (Correct Nav Base Asimuth +0.9 deg) 

XX. XXX (Correct 8ite Latitude) 

«.*.». 10.4 

Horisontal Drift Test. 

O.S. 0.10.4.1 

Start tape reader. 


When tape reader stops, verify D6KY blanks except for PROG indication 
of 07. The NO ATT lamp shall illuminate and then extinguish. 


In approximately 14 minutes, VERB 09 NOUN 99 shall flash. Record 
D6KY Row 2 display (XXX. XX meru/g). 

9.3.9.10.9 

PIPA Scale Factor Test. 

9.3.9.10.9.1 

Start tape reader. 















g. 2.9.10.9.2 

6.2.9.16.6 

6.2.9.16.6.1 

6.9.6.19.6.9 


9.9.9.19.7 


6.1.1.10.7.1 

9.9.9.10.7.1 
6.9.9.11 

6.9.9.11.1 

6.9.9.11.1.1 

6.9.9.11.1.1 

6.9.9.11.9 

9.9.9.11.9.1 

9.9.9.11.9 
9.9.9.11.9.1 

6.9.9.11.9.9 
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In approximately S minutes, VERB 06 NOUN 96 ■hall flaah. Record 
D6KY Rim 1 and Row 9 display (XXXXX. and .XXXXX cm/aec/aec). 

Vertical Drift Teat. 

Start tape reader. 

la approximately 67 minutea. VERB 06 NOUN 66 ■hall flaah. Record 
DBICT Row 9 (ttaplay (XXX. XX mera/g). 

Teat Termination. 

Start tape reader. 

When tape reader etope. wait 10 aeoonda befora continuing. 

Test PoetUon +00005. 

E-Memory Program and Teat Position Matrix fern Check. 

Start tape reader. 

Whan taps reader stops, rarity D8KY Row 1 displays ♦00006. 

Start tape reader. 

When tape reader stops, wait 20 seoonda. 

Teat Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes,* verify D6KY display ; the following: 
Major Mods 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row2 XX. XXX (Site Latitude) 

If the display la correct, proceed to next step; If It In not, perform 
the following on K-149: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth SO. 5 deg) 

XX. XXX (Correct Site Latitude) 
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•.3.9.11.4 PIP A Scale Factor Test 

9.3.9.11.4.1 Start tipi rtdi r. Record time. 

9.3.9.11.4.1 When tape reader stops, eerily D6KT blanks except for PROO indi- 

catioa of 9T. The NO ATT, PROG ALARM and G1MBAL LOCK lamps 
shall be lit. 


9.1.9.11.4.3 In approximately 5 minutes, VERB 06 NOUN 96 shall flash. Record 
time. Record D8KY Row land Row 2 display (XXXXX. and. XXXXX 
cm/scc/sec). G1MBAL LOCK lamp shall be out. 

9.1.9.11.9 Test Termination. 


9.1.9.11.9.1 Start tape reader. 

9.3.9.11.9.2 When tape reader stops, wait 10 seconds before continuing. 

9.2.9il2 Test Position 400006. * 


9.3.9.12.1 E-Memory Program and Test Position Matrix Sura Check. 

9.2.9.12.1.1 Start tape reader. 


6.3.9.12.1.2 When tape reader stops, verify D6KY Row 1 displays 400006. 

6.2.9.12.2 Start tape reader. 4 

6.2.9.12.2.1 When tape reader stops, wait 20 seconds. 


6.2.9.12.9 Test Initialisation. 

6.2.9.12.2.1 Start tape reader. - 

6.2.9.12.2.2 When VERB 06 NOUN 41 flashes, verify D6KY displays the followii*: 

Major Mode 07 

Row 1 XXX. XX (Nav Base Asirauth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if It is not, perform 
the following on K-146: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth *0.9 deg) 

XX. XXX (Correct Site Latitude) 






6.3.1.12.4 

6.6.6.16.4.1 
6*6.6. IS. 4.6 

6.3.6. IS. 4.6 

6.6.6. IS.6 

6.6.6.16.6.1 
4.6.6.16.6.6 
•4. 6,16 
6.6.6.16.1 
6.6.6.16.1.1 
6.6.6.16.1.6 
6.6.6.16.6 
6.6.6.16.6.1 
6.6.6.16.6 
6.6.6.16.6.1 
6.6.6.16.6.6 
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PIPA Scale Factor Test. 

Start tape reader. Record tine. 

When tape reader elope, verify D8KY blanks except for PROG 
Indication of 07. The NO ATT, PROG ALARM and GIMBAL LOCK 
larope shall be lit. 

In approximately 6 minutes, VERB 06 NOUN 68 shall flash. 

Record time. Record OSKY Row 1 and Row 6 display (XXXXX. and 
•XXXXX cm/sec/sec). GIMBAL LOCK lamp shall be out. 

Teet Termination. 

Start tape reader. 

When tape reader elope, wait 10 seconds before continuing. 

Teet Position ♦00007. 

E-Memory Program and Teet Position Matrix Sum Check. 

Start taps reader. 

When tape reader stops verify D6KY Row 1 displays ♦00007. 

Start taps reader. 

When tape reader stops, wait 20 seconds. 

Teat Initialisation. 

i 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify D8KY displays the following: 
Major Mode 07 

Howl XXX. XX (Nav Base Azimuth) 

Row 8 XX.XXX (Site Latitude) 

If the display la correct, proceed to next step; If It is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX.XX (Correct Nav Base Azimuth *0.5 deg) 

XX. XXX (Correct Site Latitude) 
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3.3.8.13.4 

Horizontal Drift Teat. 

i.S. 8.13.4.1 

Start tape reader. 

3.3.3.13.4.8 

Whan tap# reader etope, verify D8KY blanks except ter PROG tndlea- 
tlon of OT. The NO ATT lamp ahall illuminate and then extinguish. 

3.3.8.1t.4»3 

In approximately 14 minutes. VERB 03 NOUN 83 shall flash. Record 
D6KY Row 2 display (XXX. XX meru/g). 

43.1.13.8 

Test Termination. 

3.3.3.18.8.1 

Start tape reader. 


When tape reader stops, wait 10 seoonds before continuing. 

3.3.3.14 

Teat Position 400008. 

3.3.3.14.1 

E-Memory Program and Test Position Matrix Sum Check. 

3.3.3.14.1.1 

Start tape reader. 

3.3.8.14.1.3 

When tape reader stops, verify D8KY Row 1 displays 400003. 

8.3.8.14.3 

Start tape reader. 

3.3.8.14.3.1 

When tape reader stops, wait 30 seconds. 

8.3.8.14.3 

Test Initialisation. 

8.3.8.14.3.1 

Start tape reader. 

« 

3.3.8.14.3.3 

When VERB 03 NOUN 41 flashes, verify D6KY displays the followii*: 


Major Mode 0T 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 


ff the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 


VERB 24 ENTR 

XXX.XX (Correct Nav Base Azimuth *0.5 deg) 

XX. XXX (Correct 8ite Latitude) 

8.3.8.14.4 

Horizontal Drift Test 

•• 3.3.14.4.1 

Start tape reader. 



8.1.1.14.4.2 

8.2.1.14.4.2 

4.1.1.14.1 

4.1.1.14.1.1 
4.1.9.14. 6.2 
•. 1 . 1.11 

1 . 1 . 1 . 11.1 
4.3.1.15.1.1 


1 . 1 . 1 . 11*2 
1.2.1.18.1.1 
4.2.1.18.2 
8.2.1.12.2.1 
8.2*2.12.2.2 


8.2.2.16.4 

8.2.2.15.4.1 

8.2.2.15.4.2 
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When tape reader atope, verify D6KY blanks except for PROG indi¬ 
cation of 07. The NO ATT lamp shall illuminate and then extinguish 

la approximately 14 minutes, VERB 08 NOUN M shall flash. 

Record D8KY Row 2 display (XXX. XX meru). 

Teat Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before oontimiing. 

Test Position *00009. 

E-Memory Program and Test Position Matrix Mm Check. 

Start tape render. 

When tape reader stops, verify DSKY Row 1 displays *00001. 

Start tape reader. 

When tape reader stops, wait 20 seoonde. 

Test Initialisation. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the 
following: 

Major Mode 07 

Row 1 XXX.XX (Nav Base Azimuth) 

Row 2 XX.XXX (Site Latitude) 

If the display is correct, proceed to next step; If it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth *0.5 deg) 

XX.XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape render stops, verify DSKY blanks except for PROG indlca- 
cation of 07. The NO ATT lamp shall illuminate and then extinguish. 
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C.S.S. 12.4.2 in approximately 14 minutes, VERB OS NOUN 9S shall flash. Reoord 
D6KY Row 2 display (XXX. XX mem). 

5.5. ft. 15.• Teat Termination 

S.2.0. 1S.S.1 Start tape reader. 

5.5. t. 1S.S.2 When tape reader stops, wait 10 seconds before continuing. 

0. S. 0. IS Teat Position +00010. 

S. 2. t. IS. 1 E-Memory Program and Test Position Matrix Sum Check. 

S. 1. 0. IS. 1.1 Start tape reader. 

0. J. 0. IS. 1.2 When tape reader stops, verify D6KY Row 1 displays +00010. 

0.2.0. is. S Start tape reader. 

S. 2.2. IS. 2.1 When tape reader stops, wait 20 seconds. 

S. 2.0. IS*2 Test Initialisation. 

S.2.0. IS. 2.1 Start tape reader. 

S.2.0.IS.2.2 When VERB OS NOUN 41 flashes, verify D6KY displays the followii*: 

Major Mode 07 

Row 1 XXX.XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed tb next step; if it is not, perform 
the following on K-14S: 

VERB 24 ENTR 

XXX.XX (Correct Nav Base Asimuth *0.5 deg) 

XX. XXX (Correct Site Latitude) 

S.2.0.IS.4 Horizontal Drift Test. 

S.2.0. IS. 4.1 Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG Indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extii^uish. 

84 


S.2.0. IS. 4.2 






I.U.U.4.1 


6.1.9.16.1.1 

6.1.9.17 
0.1.0.17.1 
6.1.9. IT. 1.1 
6.1.9. IT. 1.2 
e.i.i.n.1 

6.1.9.17.2.1 

6.1.9.17.1 
6.1.9.17.1*1 

6.1.9.17.1.1 
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In approximately 14 minutes, VERB 06 NOUN 96 shall flash. Reoord 
DSKY Row 1 display (XXX. XX mere), 

Tsst Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing* 

Test Position ♦00011. 

E-Memory Program and Teat Position Matrix Sam Cheek. 

Start tape reader. 

When tape reader stops, verify DSKY Row I displays 400011. 

Start tape reader. * 

When tape reader stops, wait 20 seconds. 

Test Initialisation. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 ' XX. XXX (8Re Latitude) 

If the display is correct, proceed to next steps if it is not, perform 
the following on K-146: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Asimuth *0.6 deg) 

XX. XXX (Correct Site Latitude) 
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0.1.0.17.4 
0.3.0. IT. 4.1 
0.3.0.17.4.3 

0.3.0.17.4.3 

0.3.0.17.0 
0.3.0.17.0.1 
0.3. 0.17.0.3 

0.3.0.17.0 

0.3.0.17.0.1 

0.3.0.17.0.3 

0.3.0.10 

0.3.0.10.1 

0.3.0.10.1.1 

0.3.0.10.1.3 

0. 3.0.10.3 

0.3.0.10.3.1 

0. 3.0.10.3 

0 3.0.10.3.1 

0.3.0.10.3.3 


Horizontal Drill Teal. 

Start tape reader. 

When tape reader slope, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 06 shall flash. Record 
D8KY Row 2 display (XXX. XX mem). 

PIPA Scale Factor Test. 

Start taps reader. 

la approximately 0 minutes, VERB 00 NOUN 06 shall flash. Record 
D8KY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/sec/sec). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00012. 

E-Memory Program and Test Position Matrix Sum Check 
Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00012. 

Start tape reader. t 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

. 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 
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UJ.1I.U 

(oontlnued) 

<8.8.18.4 
<3.8.18.4.1 
<•8.0.18.4.8 


0.8.0.18.8 
0.8.0.18.0.1 
0.8. 0.18.8.8 

0.8.0.18.0 
0.8.0.10.0.1 
0.8.0.18.0.8 
0.8.0.10 
0.8.0.10.1 
0.8.0.10.1.1 
0.8.0.10.1.8 
0.8.0.10.8 
0.3.0.10.2.1 
0.2.0.10.3 


IT the display is correct, prooeed to next stepi If It Is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Her Base Azimuth *0.6 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify D6KY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall Illuminate and then extii*uish. 

In approximately 14 minutes, VERB 00 NOUN 00 shall flash. Record 
D8KY Row 2 display (XXX. XX meru). 

PIPA Scale Factor Test. . 

Start tape reader. 

In approximately 5 minutes, VERB 00 NOUN 08 shall flash. Reoord 
D8KY Row 1 and Row 2 display (XXXX. and .XXXXX cm/sec/sec). 

Test Termination. 

Start tape reader.. 

When tape reader stops, wait 10 seconds before continuii*. 

Test Position +00013. 

» 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify D6KY Row 1 displays +00013. 

Start tape reader. 

When tape reader stops, wait 20 second^. 

Test Initialization. 


07 









6.3.9.16.3.1 

6.3.9.16.3.2 


6.3.3.13.4 

6.3.3.19.4.1 

3.3.9.19.4.3 

6.3.9.19.4.3 

9.3.9.19.9 

6.3.9.19.6.1 

6.3.9.19.9.3 
6.3.9.39 
6.3.9.21 


6.3.9.32 
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Start tape reader. 

When VERB 06 NOUN 41 flmahes, verify DBKY displays the follow li*: 
Major Mode 07 

Bowl XXX. XX (Nav Base Aslmuth) 

Row 2 XX. XXX (Site Latitude) 

If the display la correct proceed to next ateps if It la not, perform 
the following on K-148: 

VERB 24 . ENTR 

XXX. XX (Correct Nsv Base Azimuth *0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Teat. 

Start tape render. 

When tape reader atop#, verify DBKY blanks except tor PROG Indica¬ 
tion of 07. The NO ATT lamp shall Illuminate and then extinguish. 

bi approximately 14 minutes, VERB 06 NOUN 96 shall flash. Record 
DBKY Row 2 display (XXX. XX mera). 

Test Termination. 

Start tape render. 

When tape reader stopa, wait 10 seconds before oontlneiag. 

On CRT, record DUG TEMP (CO 2301) and MPA TEMP (CO 3300). 
On K-148, enter the following sequence: 


VERB 41 

NOUN 26 

ENTR 

♦00000 


ENTR 

♦00000 


ENTR 

♦00000 


ENTR 


Calculations. 

NOTE: Use Post Vibration or System Test data points only. 


6S 
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S. S. S.S2.I T PIPA Data Correction Calculation. 

f.S.I.H.i.l From the uplink file tape, the compressed data tape or the PCM tape, 
request a data reduction of the X and Z accelerometer AV counts 
(addresses 37 and 41, respectively) and the TIME 2 and TIME 1 registers 
(addresses 24 and 25, respectively) for the period during which the T 
PIPA test was being performed in Positions 5 and I of the IMU Perform¬ 
ance Test. 

I, j, §. 22.1.2 Perform the following calculations for Position 5. 

O's - (Gg/Cos «y 5 ). 
where: 

G ■ Measured acceleration term (line I) 

5 

O’j ■ Corrected acceleration term (oorreeted value for line 4 
Cos Sy 5 • I- (S 2 y 6 /2) for small angles 
t t m y« 2 xS * » 2 i5 

and: 

- (AV^g - AV S Blu) (8. F.g)/(AT) (local g) 

•*5 ■ (AV (S - AV, Bla.) (8. r.g)/<AT) (local g) 
and: 

Bias - PC PIPA Bias) (AT)/8 t F. a 

AV b Bias - (Z PIPA Bias) (AT)/8.P. B 

8. F. and Bias terms are obtained from Poe I Goes 1 through 4 of the 
IMU Performance Test. 
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6.1*1.21.1.1 Perform the following calculations for Position I. 

G, « * (G 6 /Coe Qy e ) 
where: 

G| * Measured acceleration term (line j) 

0(| ■ Corrected acceleration terra (corrected value for Hne |) 

Cos *y, ■ 1 - (« 2 y # /2) for small angles 

•w - 

and: 

*U * < Av xS ' AV * B‘m) (S. r.jj) / (AT) (local g> 

•„ “ (AV a - AV, Bias) (8. T.Jf / (AT) (local f) 
and: 

m x Bias * (X PIPA Bias) <AT)/8.F. m 
dV, Bias • (Z PIPA Bias) <AT)/8. F. s 

8. F. and Bias terms are obtained from Positions 1 through 4 of the 
1MU Performance Test. 

«. S. 9.22.1 Obtain data from last IKIG and/or PIPA Test and fill in Data 8heet 

*I-I # • 

6.8.9.88.8 Obtain data from second last IRIG and/or PIPA Test and fill in 

Data Sheet X|_ 2 « 

6.3.9.88.4 Obtain data from third last IRIG and/or PIPA Test and fill la 

Data Sheet Xj.|. 


to 



A POL I/) G&N Specification 
MD1001380 REV A 


t.S.S.SS.I 


Perform the following calculation* for each Rem appearing on 
Data Sheet X|. 

MOTE: See Paragraph S.T before continuing. 

D i-| 

Dl-| | ^ 


ft 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

f.S.I. 

7.4.3 

♦N BDY - ADO AY 
Position ♦00001 

meru/g 

( >_* — 

1.3.9. 

8.4.3 

+N BDZ - ADOAZ 
Position +00002 

meru/g 

( )_•„ 

8.3.9. 

8.8.2 

-X PIPA Test 
Position +00002 

cm/sec^ 

( 

( )_ 

8.3.9- 

8.8.1 

-N BDX + ADIAX 
Position +00002 . 

meru/g 

( )_ 

9.3.9. 

9.4.3 

♦N BDX - ADO AX 
Position +00003 

mem/g 

( )_ 

8.3.9. 

10.4.3 

♦N BDY ♦ ADS RAY 
Position +00004 

meru/g 

( >_*„ 

8.3.9. 

10.8.2 

-Z PIPA Test 
Position +00004 

cm/sec 2 

( >oo_• 

< >_ 

9.3.9. 

10.6.2 

+N BDZ ♦ ADIAZ 
Position +00004 

meru/g 

t 

( >_• — 

6.3.9. 

11.4.3 

♦Y PIPA Test 
Position +00008 

cm/sec 2 

( >oo_• 

( >_ 
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DATA SHEET (continued) 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

4.3.94 

12.4.3 

-Y PIPA Teet 
Position ♦00006 

cm/sec 2 

( )00_. 

< > 

i.3.9. 

18.4.3 

-NBDX ♦ .707 
(ADS RAX - ADO AX) 
Position ♦00007 

meru/g 

( 1_. 

4.3.9. 

14.4.8 

-.707 (NRDZfNBDY) 
♦0.5 (ADLAZ-AD1AY] 
♦0.5 (AD6RAY ♦ 
AD8RAZ) Position 
♦00008 

meru/g 

( )_ 

4.3.9. 

15.4.8 

-NBDZ ♦ . 707 
(AD6RAZ-ADOAZ) 
Position ♦OOOOO 

meru/g 

( )_ 

4.3.9. 

16.4.3 

.707 (NBDY-NBDX) 
♦0.5 (ADIAY-ADIAX) 
♦0.5 (ADSRAX) ♦ 

0.5 (ADOAY) 

Position ♦00010 

m#ru/g 

< )_•„ 

4.8.9. 

17.4.8 

-NDBX - ADOAX 
Position ♦00011 

meru/g 

( )_•„ 

4.3.9. 

17.5.8 

♦2 PIPA Teat 
Po.Ulo. +<>0011 

cm/sec 2 

i 

( )00_* 

( > 

4.3.9.. 

18.4.3 

♦NBDY ♦ ADOAY 
Position ♦00012 

meru/g 

C )_*„ 

4.3.9. 

18.5.3 

♦X PIPA Test 

Position ♦00012 

em/seo* 

( )00_• 

i ) 

4.3.9. 

19.4.3 

♦NBDZ ♦ ADO AZ 
Position ♦OOOIO 

m«tru/g 

i )_• „ 1 
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DATA 8HEET 


CALCULATION 

PARAMETER 

UNITS 

line a + line a _ . 

- 2 ■' “ ( )_•_ 

NBDY - ADOAY ♦ NBDY ♦ ADOAY 

2 

Transfer result to line ao 

NBDY 

meru 

line q - line a 
- 2 -( 

NBDY ♦ ADOAY - (NBDY - ADOAY) 

ADOAY 

neru/g 

2 ! 

line b ♦ line s . . 

.. —. 

NBDZ 

meru 

2 "< — 

NBDZ - ADOAZ ♦ NBDZ + ADOAZ 

2 

Transfer result to line ap 

line s - line b _ . 

*ADOAZ 

meru/g 

2 “< 

NBDZ ♦ ADOAZ - (NBDZ - ADOAZ) 

2 

line e - line o . . 

NBDX 

meru 

2 ■< 

NBDX - ADO AX - f-NBDX - ADO AX) 

2 

Transfer result to line aq 

line e ♦ line o 

ADO AX 

meru/g 

2 * <-*> “ < )_•_ 

NBDX - A DO AX - NBDX - ADO AX x (-1) 

2 
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DATA SHEET (continued) 


CALCULATION 

PARAMETER 

UNITS 

line d ♦ line x ■ ( ) * _ 

(-NBDX ♦ ADI AX) ♦ NBDX~ 

Transfer result to line an 

AD1AX 

neru/g 

line f - line t • ( ) 

(♦NBDY+AD8RAY) -~NBDY 

Transfer result to line ar 

ADS RAY 

meru/g 

line h - line v ■ ( )_' 

(♦NBDZ ♦ A DIAZ) - NBD"z 

Transfer result to line av 

ADIAZ 

meru/g 

pine k + line x* .707 line >1x 1.414 
QNBDX + .707 ADS RAX -.707 ADO AX 
^ NBDX> .707 ADO A*] x 1.414 

Transfer results to line at 

AD6RAX 

meru/g 

(line m ♦ line v ♦ line w) x 1.414 

QnBDZ* . 707(AD6RAZ-ADOAZ) 

♦ NBDZ ♦ . 707 ADOAjO x 1.414 

Transfer results to line as 

ADSRAZ 

meru/g 

(line n - . 707 line t ♦ . 707 line x ♦ 0. S 
line a - 0.5 line ac - 0.5 line u) x 2 
[j07(NBDY-NBDX)*0. 5(ADIAY-ADIAX) 
♦0.5 ADS RAX 4*0. 5 ADOAY 
-.707 NBDY ♦. 707 NBDX + 0.5 ADIAX 
-0.5 AD8RAX - 0.5 ADOAjO x 2 

Transfer results to line aw. 

ADIAY 

i 

meru/g 

line r - line c • ( ) 

PIPA X2G 

MBBSm 

line 1 - line J ■ ( ) 

PiPA Y2G 

cm/sec 2 

line p - line g * ( ) 

PIPA Z2G 

cm/sec2 


TS 
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DATA SHEET (continued) 


CALCULATION 

PARAMETER 

UNITS 

1958.48 — line &f x 1 cm/eec pulse * 
Subtract 1.000000 from this value, 
multiply x 106 and transfer results to 
line ax. 

X P1PA S. f. 

em/see/ 

pules 

1958.48 — line ag x 1 cm/sec/pulse ■ 
Subtract 1.000000 from this value, 
multiply x 10® and transfer results to 
line ay. 

Y PIPA S. P. 

cm/sec/ 

pulse 

1958.48 — line ah x 1 cm/sec/pulse * 
Subtract 1.000000 from this value, 
multiply x 10® and transfer to line ae. 

Z PIPA s. r. 

cm/sec 

pulee 

1/2 (line r ♦ line c) ■ ( )_•_ 

Transfer results to line ba. 

X PIPA Bias 

cm/sec 2 

1/2 (line 1 ♦ line J) -( ) __•_ 

Transfer results to line bb. 

Y PIPA Bias 

cm/sec 2 

1/2 (line p ♦ line g) * ( )_*_ 

Transfer results to line be. 

Z PIPA Bias 

cm/sec 2 


* 
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DATA 8HEET (xj) 


PARAMETER 

UNIT8 

MIN 

VALUE 

RECORDED 

VALUE 

MAX 

VALUE 

REJ 

ACC 

NBDY 

meru 

-15 


♦15 



NBDZ 

mem 

-15 


♦15 



NBDX 

mem 

-15 


♦15 



ADSRAY 

mem/g 

-40 


♦40 



ADSRAZ 

mern/g 

-40 


♦40 



ADS RAX 

mem/g 

-40 


♦40 



ADIAX 

mem/g 

-100 


♦100 



ADIAZ 

mem/g 

-100 


♦100 



ADIAY 

meru/g 

-100 


♦100 



X PI PA 

8. F. error 
from line a! 

PPM 

-1900 

• 

♦1900 



Y PIPA 

8. f. error 
from line al 

PPM 

-1900 


♦1900 



Z PIPA 

8. F. error 
from line all 

PPM 

-1900 


♦1900 



X PIPA Biae 
from line al 

em/eec 2 

-8.1 


♦8.1 



Y PIPA Btaa 
from line am 

em/eec 2 

-8.1 


♦8.1 



Z PIPA Biae 
from line an 

cm/eec 2 

-8.1 

♦ 

♦8.1 
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DATASHEET 


PARAMETER 

UHIT8 

RECORDED VALUE 

HBDY 

men 


NBDZ 

nraeru 


NBDX 

mem 


AD6RAY 

merti/g 


AD6RAZ 

meru/g 


ADSRAX 

mem/g 


ADIAX 

meru/g 


ADIAZ 

mem/g 


ADIAY 

mem/g 


X PIPA 8. F. error 

PPM 


Y PIPA S. P. error 

PPM 


Z PIPA 8. F. error 

PPM 


X PIPA Bias 

em/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec 2 



! 



DATA SHEET (^-2) 


PARAMETER 


NBDY 


NBDZ 


NBDX 


AD8RAT 


AD8RAZ 


ADSRAX 


AD1AX 


ADIAZ 


UNITS 


em/f 


nera/f 


wtmrm/g 


nerv/f 




APO? ,f n DAN Speetfleatloi) 
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Z PIPA BUM 


em/sec* 

em/see* 

•■/•ec* 
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DATA SHEET 04 . 3 ) 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

mem 


NBDZ 

mem 

* 

NBDX 

mem 


ADSRAT 

mera/g 


AD 6 RAZ 

mem/f 


AD 8 RAX 

mera/g 


ADIAX 

mem/g ' 


A DIAZ 

mem/g 


ADIAT 

mem/g 


X PIPA 8 . P. error 

PPM 


Y PIPA 8 . P. error 

PPM 


Z PIPA 8 . P.error 

PPM 


X PIPA Bis* 

em/eee* 


Y PIPA Bias 

em/sec 2 


Z PIPA BUm 

em/eee 2 
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DATA SHEET 


PARAMETER 

UNITS 

p i 

MAX 

°2 

MAX 

D S 

MAX 

NBDY 

merti 


•.0 


0.0 


u.o 

NBDZ 

merit 


e.o 


•.0 


n.o 

NBDX 

merit 


«.o 


».o 


1L0 

AD6RAY 

meni/g 


14.0 


21.0 


25.0 

ADSRAZ 

meru/g 


14.0 


21.0 


25.0 

ADSRAX 

meru/g 


14.0 


21.0 


25.0 

ADIAX 

meru/g 


17.0 


32.0 


40.0 

AD1AZ 

meru/g 


17.0 


33.0 


40.0 

ADIAY 

meru/g 


17.0 


33.0 


40.0 

X PIPA 8. r. 
error 

PPM 


400 


500 


000 

Y PIPA 8. r. 

error 

PPM 


400 

1 

500 


000 

Z PIPA s. r. 

error 

PPM 


400 


500 


000 

X PIPA Bias 

cm/aec^ 


0.50 


0.1b 


0.90 

Y PIPA Bias 

em/aec* 


0.50 


0.10 


0.90 

Z PIPA Bias 

cm/aec^ 


0.50 


0.70 


0.99 
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6.3.10 

6.3.10.1 

6.3.10.1.1 
6.3.10.1.3 

6.3.10.1.3 

6.3.10.2 

6.3.10.2.1 


6.3.10.2.2 

6.3.10.2.3 

6.3.10.2.4 

6.3.10.2.5 

6.3.10.2.6 


6.3.10.2.7 


LGC Voltage Margin Test 
Initial Cooditione. 

Insure that the GAN System is in the Standby Mode. 

On the CRT .verify the >28 VDC LGC OPERATE bus is betwe en 24.5 and 
33.5 vdc (GG 1520). 

On Panel 5. set lighting override ANUN SW to OFF. Rotate the ANUN/ 

NUM dimmer fully CCW. 

Voltage Margin Determination 

On the PSA Adapter Module (PSAAM) (410-31060), place INHIBIT VOLTAGE 
FAIL switch to ON. 

CAUTION: The >4 vdc LGC supply voltage shall never be operated lower 
than >2.5 vdc dr higher than >6.2 vdc (GG 1030.) 

, The >14 vdc LGC supply shall never be operated less than 
>6.5 vdc or higher than >17.0 vdc (GG 1020). tTG-ANUN/ 

NUM control on Panel 5 shall be set to DIM during the per¬ 
formance of the Voltage Margin Test in order to avoid 
decreasing the operating life of the D6KY EL lamps. 

NOTE; The flashing indication of the LGC supplies may he disregarded 
for this test. 

Enter 0001 into R-156. Verify and execute. Enter 1100 into R-153. Verify 
and execute. 

Enter 1111 into R-154. Verify and execute. 

*. 

Enter in C-156±XX. X001114. (Enter a value for XX. X which will adjust 
the >14V power supply (GG 1020) as monitored on the CRT to 12.1 (>0.i, 

-0) vdc). Execute. 

Enter in C-156AXX. X001124 (Enter a value for XX. X which will adjust the 
>4V power supply (GG 1030) as monitored on the CRT, to3.4tt0.03, -0.00) 
vdc). Execute. 

On K-146, enter the following: 

VERB 36 ENTR Wait 10 seconds. 

Verify K-START tape F10L004-K10538-XX LM Self-Check Test Is on the 
K-START tape reader, where XX equals tape revision number. 


6.3.10.2.7.1 


Start tape reader. 
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A. 3.10.2.7.2 When tape reader a tope, verify: 

R1-+18KXX 

R2 - >10538 (tape number) 

R3 ■ -000XX (tape revision number) 

8.3.10.2.8 Load E-Memory Program. 

8.3.10.2.8.1 Start tape reader. 

8.3.10.2.8.2 When tape reader a tope, verify: 

Rl » 00101. 

8.3.10.2.8 Initiate Self-Check. 

8.3.10.2.8.1 Start tape reader. 

8.3.10.2.8.2 Walt until R2 - 00002. Verify RESTART lamp on DSKY ia not lit. 

6.3.10.2.10 Into R-154, inaert 0011. Verify and execute. 

6.3.10.2.11 In the P8A Adapter Module, place INHIBIT VOLTAGE FAIL switch to 
OFF. Verify RESTART lamp on the DSKY In lit. 

6.3.10.2.12 On the PSA Adapter Module, place INHIBIT VOLTAGE FAIL switch to 
ON. Into R-154, insert nil. Verify and execute. Press ERROR 
RESET. 

6.3.10.2.13 Enter in C-156 (a) XX.X0O1114 (Enter a value for XX. X which will adjust 

the +14V power supply (GG 1020) as monitored on the CRT, to 16.4 (+0.1, 
-0.0) vdc). Execute. % 

6.3.10.2.14 Initiate Self-Check. 

6.3.10.2.14.1 Return K-START tape to its previous stop. 

6.3.10.2.14.2 Start tape reader. 

6.3.10.2.14.3 Walt until R2 - 00002. Verify RE8TART lamp on DSKY is not lit. 

6.3.10.2.15 Into R-154, insert 1100. Verify and execute. 

On the PSA Adapter Module, place INHIBIT VOLTAGE FAIL switch to 
OFF. Verify RESTART lamp on the DSKY is lit. Set the INHIBIT 
VOLTAGE FAIL switch to ON. Into R-154, Umert 1111. Verify and 
execute. Press ERROR RESET. 
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8.3.10.2.17 

8.3.10.2.18 

8.3.10.2.18.1 

8.3.10.2.18.2 
8.3.10.2.18.8 
8.3.10.2.10 

8.3.10.2.20 

8.3.10.2.21 

8.3.10.2.22 

8.3.10.2.22.1 

8.3.10.2.22.2 

8.3.10.2.22.3 

8.3.10.2.23 

8.3.10.2.24 

8.3.10.2.25 

8.3.10.2.26 

6.3.10.2.27 

6.3.10.2.28 


Enter |n C-156±XX. X001124 (Enter a value for XX. X which will adjust 

the +4V power supply (GG 1030) as monitored on the CRT. to 4.6 (♦0.02, -0. o) 

vdc). Execute. 

Initiate Self-Chech. 

Return K-START tape to its previous stop. 

Start tape reader. 

Walt until BS > 00002. Verify RESTART lamp on D6KY Is not lit. 

Into R-154, Insert 0011. Verify and execute. 

On the PSA Adapter Module, place INHIBIT VOLTAGE FAIL switch to 
OFF. Verify RESTART lamp on the D6KY Is lit. Set the INHIBIT VOLTAGE 
FAIL switch to ON. Into R-154, insert 1111. Verify and execute, press 
ERROR RESET. 

Enter in C-156 (a) XX.X001114 (Enter a value for XX. X which will adjust 
the 14V power supply (GG 1020) as monitored on the CRT, to 12.1 (+0.1, 

-0) vdc). Execute. 

Initiate Self-Check. 

Return K-START taps to its previous stop. 

Start taps reader. 

Walt until 11- 00002. Verify RESTART lamp on the D6KY Is not lit. 

Into R-154, Insert 1100. Verify and execute. 

On the PSA Adapter Module, place INHIBIT VOLTAGE FAIL switch to 
OFF. Verify RESTART lamp on ths DSKY is lit. 

On R-154, enter 0000. Execute. 

On R-155, enter 0000. Execute. 

On K-148, press ERROR RESET. 

Remove tape from K-START tape reader. 
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8.3.11 LOC Clock F r e qu en cy Teat 

8.3.11.1 bourn that LOC Operate power has been applied for a minimtiai of 18 

minutes. 

8.3.11.1 Verier font foe eennter In ooaaected to the 3.2 kc signal on foe hardline. 

8.3.11*3 Obtain a 88 second sample of clock frequency. 

8.3.11.4 Repent 8.3.11.8 alaa Omen. 

8.3.11.8 The average of foe 18 previous readings shall be 80.000000*0.000088 


8.3.11.8 

8.3.11.7 


8.3.11.8 

8.3.11.0 

8.3.11.10 

8.3.11.10.1 

8.3.11.10.2 


eeoonde. 

Insure that the flyetom is not to IMU Operate. 

Rntor foe following on K-148: 

VERB 37 ENTR 

88 ENTR 

VERB 50 NOUN 25 shall flash 
Row 1*00082 

Press and hold foe PRO pushbutton on foe D6KY for 3 seconds. Verify 
foe ST BY lamp to lit. 

Repeat steps 8.3.11.3 and 6.3.11.4. 

Press and hold foe PRO pushbutton on foe D6KY for 3 seconds. Verify 
the STBY lamp to not lit. Restart lamp may be on. VERB 37 shall flash 
oaths D8KY. Enter VERB 38 ENTR on D6KY. Wait 10 seoonds. 

MARK X Pushbutton Test. 

On the Computer Control and Reticle Dimmer assembly, preen and hold 
MARK X pushbutton. 

On K-148 enter the following: 

VERB 08 NOUN 08 ENTR 

On the D6KY observe: 

Row 1 - 00112 
PROG alarm lamp is lit 

Press ERR RSET. 
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•.9.11.10.3 

0.9.11.10.4 
0.3.11.10.9 
0.3.11.10.0 
0 . 3 . 11.11 
0.3.11.11.1 


Enter the fallowing on K-140: 

VERB 11 HOUR 10 ENTR 
00010 ENTR 

Ote«rv« teat D6KT Row 1 displays 00004. 

Relsass MARX X pushbutton. 

Observe teat D8KY low 1 displays 00000. 

MARK Y Puehbuttoh Test 

Frees sad bold tbs MARK Y Pushbutton on tbs Computer Control end 


0.9.11.11.3 On K-149 enter tbs following: 

VERB 00 NOUN 00 ENTR 


0.3.11.11.3 

0.3.11.11.4 
0.3.11.11.9 
0.3.11.11.0 
0.3.11.13 
0.3.11.12.1 


Row 1-00112 

PROG aUrm lamp Is Itt \ 

Prune ERR R8ET. 

Enter tea following on K-143: 

VERB 11 NOUN 10 ENTR 
00010 ENTR 

i 

Observe that D8KY Row 1 displays 00010. 

Release tbs MARK Y pushbutton. 

Observe that DSKY Row 1 displays 00000. 

REJECT Pushbutton Test 

Press and hold the REJECT pushbutton on the Computer Control and 
Reticle Dimmer assembly. 
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1.3.11 .12.2 Ob CRT verify PAILREG - 00112 


PROG alarm lamp ia lit 
Press ERR RSET. 

6.3.1L. 12.3 Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

Observe that DSKY Row 1 diaplaya 00020. 

Releaee the REJECT pushbutton. 

Obeerve that DSKY Row 1 diaplaya 00000. 

Reticle Brightneaa Control Teat 

Ob the DSKY perform the following operation: 

VERB 36 ENTR 

6.3.11.13.2 On panel 11 clone PGN8 AOT lamp circuit breaker. On the Computer Cob* 
trol and Reticle Dimmer assembly, rotate the RETICLE BRIGHTNESS 
control to its minimum light intenaity position. View through the AOT 
and verify that the Reticle lamp ia off. 

6.3.11.13.3 While viewing through the AOT, eiowly rotate the RETICLE BRIGHTNESS 
control to iacreaae the reticle brightness until a atop ia reached. Obeerve 
that the reticle brightneea haa increaeed in intenaity. Return RETICLE 
BRIGHTNESS control to off state. On panel 11 open PGNS AOT lamp cir- 
cu* breaker. 

6.3.11.14 AOT Eyepiece Heater Teat. 

6.3.11.14.1 Secure milliammeter HP 428B and current probe HP 428A-21A. 

6.3.11.14.2 Locate PI at Computer Control and Reticle Dimmer aaaembly. Push lacing 
cord away from PI back to fifth tie point. 

6.3.11.14.3 Clip current probe HP 428A-21A to blue wire in cable with red arrow point¬ 
ing away from Pi. Measure and record current indication. The current 
shall be between 139 and 244 ma. 

6.3.11.14.4 Remove current probe, push lacing cord back to PI and spot tie. 
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6.3.11.12.4 
6.3.11.12.8 
6.3.11.12.6 
6.3.11.13 
6.3.11.13.1 
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8.3.12 Oimbal Frlctton Teat 

8.3.12.1 Inner Oimbal Friction Teat. 

8.3.12.1.1 On K-148 enter the following sequence: 


VERB 41 
♦00000 
♦00000 
400000 
Wait 15 
VERB 41 
4*17000 
417000 
417000 
Wait 18 
VERB 41 
427000 
427000 
427000 
Wait 16 
VERB 41 
400000 
400000 


NOUN 20 ENTR 
ENTR 
ENTR 
ENTR 


NOUN 20 ENTR 
ENTR 
ENTR 
ENTR 


NOUN 80 ENTR 
ENTR 
ENTR 
ENTR 


NOUN 20 ENTR 
ENTR 
ENTR 
ENTR 


8.3.12.1.2 

8.3.12.1.3 


On the CRT. verify CDU X. CDU Y, CDU Z indicate 400000 (400160). 
Set up Analog Recorder to monitor the following signals. 


Mean. No. 

a. GG 2110 

b. GG 2106 

c. GG 2107 

d. GG 2112 

e. GG 2113 

f. GG 2220 

g. GG 1201 

h. GG 2221 


Signal Name « 

IG Torque Motor Current 
IQ Servo Error Total 
IG Servo Error In Phase 
IG IX Receiver Sine 
IG IX Resolver Cosine 
IG CDU Fine Error 
IMU 28V 1% 800 CPS 
IG CDU Coarse Error 


8.3.12.1.4 


Set up Analog Recorder to monitor the following signals: 

Me2£ I _NO' Signal Name 

GG 2300 P1PATEMP 


GG 1620 


428 VDC LGC OPR BUS 


18 
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0.3.12.1.0 After 10 seconds has elapsed since Step 6.3.12.1. i, enter the following 

into K-140: 

VERB SI NOUN 01 ENTR 
02737 ENTR (OOC) 

00000 ENTR 

0.3.12,1.0 Verify on CRT, D8KY display 

VERB 21 NOUN 01 
ftl * 00000 
R3« 02737 

0.3.12.1,7 On K-143 enter the following sequence; 

NOUN 15 ENTR 

00000 ENTR ENTR 

37777 ENTR ENTR 

37743 ENTR ENTR , 

00000 ENTR ENTR 

03000 ENTR (once) 

0.3.12.1.0 K>-300* TORQUE 

0.3.12.1.0 On K-140 enter the following sequence; 

VERB 42 ENTR 

VERB 33 ENTR 

0.3.12.1.10 Monitor analog recorder. When the IQ Torque Motor Current signal 
(GG 2110) drops to a quiescent leqel (approximately 12 minutes), stop 
the recorders. 

0.3.12.1.11 On K-140 enter the following sequence: 

VERB 40 NOUN 20 ENTER Walt 10 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 

Wait IS seconds 

VERB 41 NOUN 20 ENTR 

417000 ENTR 

417000 ENTR 

417000 ENTR 

Wait IS seconds 

VERB 41 NOUN 20 ENTR 

427000 ENTR 

427000 ENTR 
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6.3.12.1.11 

(Continued) 

6.3.12.1.13 
6.3.12.1.13 


6.3.12.1.14 

6.3.12.1.16 


6.3.12.1.16 

6.3.12.1.17 

6.3.12.1.16 


427000 £NTR 

Wall 16 seconds 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

ENTR 


Ob the CRT. verily CDU X. CDU Y. CDU Z aU indicate 400000 (*00150). 

After 10 aeeondB has elapaed aiuce Step 6.3.12.1.11. eater the following 
i tale K-146: 


VERB 21 NOUN 01 ENTR 
02737 ENTR 

ENTR 


Verily ee CRT. DSKY display. 

VERB 21 NOUN 01 
Rl » 00000 
R3 - 02737 


Ob K-146 eater the following ee q u on o o : 


NOUN 15 
00000 
40000 
40034 


40034 

Verify Rl * 40034 


Verify Rl - 00000 
00000 

Verify Rl - 00000 


ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR (once) 
ENTR ENTR 

ENTR ENTR 

ENTR (once) 


1G 4360* TORQUE 
On K-146 eater the following 


VERB 43 
VERB 33 


ENTR 

ENTR 


Monitor analog recorder. When the 1G Torque Motor Current aignal 
(GG 2110) drope to a quiescent level (approximately 12 minutea). stop 
the recorders. 



APOLLO GAN Specification 
ND1002380 HEY A 


8. 2. 12. t Outer Gimbal Friction Teet 

1.2.12.2.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR, Wait 10 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 

Wait 18 seconds 

VERB 41 NOUN 20 ENTR 

417000 ENTR 

417000 ENTR 

417000 ENTR 

Wait 18 seconds 

VERB 41 NOUN 20 ENTR 

427000 ENTR 

427000 ENTR 

427000 ENTR 

Wait 18 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 


0.2.12.2.2 On the CRT, verify CDU X, CDU Y, CDU Z indicate 400000 (*00150). 

0.2.12.2.2 Set up analog recorder to monitor the following: 


Mess. No. . 

Signal Name 

a. 00 2187 

OG Servo Error la Phase 

b. 00 2170 

OG Torque Motor Current 

c. GO 2188 

OG Servo Error Total 

d. 00 2280 

OG CDU Fine Error 

e. QG2172 

OG IX Resolver Sine 

f. OG 2173 

OG IX Resolver Cosine 

g. GG 2281 

OG CDU Coarse Error 


6.2.12.2.4 After 10 seconds has elapsed since Step 8.2.12.2.1, enter the following 

sequence into K-148: 

VERB 21 NOUN 01 ENTR 
02727 ENTR 

37777 ENTR 
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«.3.12.2.5 Verify on CRT, D6KY display 

VERB* 21 NOUN 01 
Rl - 37777 
R3 - 02737 

A. 3.12.2.6 On K-146, enter the following sequence: 

NOUN 13 ENTR 

37763 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR (once) 

6.3.12.2.7 OG -360* TORQUE 

6.3.12.2.6 On K-146 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.2.6 Monitor analog recorder. When the OG Torque Motor Current signal 

(GO 2170) drops to a quiescent level (approximately 12 minutes) stop 
the recorders. 

6.3.12.2.10 On K-146 enter the following sequence: 

VERB 40 NOUN 20 ENTER, Wait 10 seconds 

VERB 41 NOUN 20 ENTR 

•KMKKH) ENTR 

400000 ENTR 

400000 ENTR * 

Walt 15 seconds 
VERB 41 NOUN 20 ENTR 
4-17000 ENTR 

4-17000 ENTR 

4-17000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
4-27000 ENTR 

4-27000 ENTR 

4*27000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 
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6.3.12.2.11 On the CRT, verify CDU X, CDU Y, CDU Z indicate 400000 (*00150). 

6.3.12.2.12 After 10 aeconde has elapsed since Step 6.3.12.2.10, enter the following 
sequence iato K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

40000 ENTR 

6.3.12.2.13 Verify on CRT, D8KY display: 

VERB 21 NOUN 01 ' 

Rl - 40000 
R3 - 02737 

6.3.12.2.14 On K-146 enter the following sequence: 

NOUN 16 ENTR 

40034 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

6.3.12.2.18 OG +360* TORQUE 

6.3.12.2.16 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.2.17 Monitor analog recorder. When the OG Torque Motor Current signal 
(GG 2170) drops to a quiescent level (approximately 12 minutes) stop 
the recorders. 

6.3.12.3 Middle Gimbal Friction Test. 

6.3.12.3.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR, Wait 10 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

417000 * ENTR 

417000 ENTR 

417000 ENTR 

Wait 15 seconds 
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6.3.12.1.1 

VERB 41 NOUN 20 ENTR 


(Continued) 

♦27000* 

ENTR 



♦27000 

ENTR 



♦27000 

Wait 15 seconde 

ENTR 



VERB 41 NOUN 20 ENTR 



♦00000 

ENTR 



♦00000 

ENTR 



400000 

Wait 15 aeeonde 

ENTR 



VERB 41 NOUN 20 ENTR 



♦00000 

ENTR 



♦00000 

ENTR 



♦06750 

ENTR 


6.3.12.3.3 

On the CRT. verify CDU X ■ 400000*00200. CDU Y - 400000*00150. and 
CDU Z - 406750*00200. 


6.3.12.3.3 

let up analog recorder to monitor the following: 



Mean. No. 

Signal Name 



A. OQ 2136 

MG Servo Error Total 



b. 00 2137 

MO Servo Error In Phaee 



e. 00 2140 

MO Torque Motor Current 



d. OO 2143 

MG IX Reeolver Coaine 



e. 00 2250 

MO CDU Fine Error 



f. OO 2142 

MO IX Reeolver Sine 



g. OQ 2251 

MO CDU Coarae Error 


6.3.12.3.4 

After 10 aecooda have elapeed einoe Step 6.3.12.3.1, enter the following 



mpmtce into K* 

>146: 



VERB 21 NOUN 01 ENTR 



02737 

ENTR 



00000 

ENTR 


6.3.12.3.6 

Verify on CRT. 

1 

4 



VERB 21 NOUN 01 



Rl » 00000 

R3 - 02737 



6.3.12.3.6 

On K-148 enter the following aequenoei 



NOUN 15 

ENTR 



60000 

ENTR ENTR 



00000 

ENTR ENTR 



00000 

ENTR ENTR 



14000 

ENTR ENTR S6 



00000 

ENTR (once) 
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•.3.12.3.7 MG -135* TORQUE 

6.3.12.3.8 On K-148 mtir the following sequence: 

VERB 43 ENTR 

VERB 33 ENTR 

6.3.12.3.8 Monitor analog recorder. When MG Torque Motor Current (GG 2140) 

drops to a quiescent level (approximately 8 minutes), atop the recorders. 

8.3.12.3.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR, Wait 10 seconds 

VERB 41 NOUN 20 ENTR 

400000 . ENTR 

400000 ENTR 

400000 ENTR 

Wait 18 seconds 

VERB 41 NOUN 20 ENTR 

4-17000 ENTR 

4-17000 * ENTR 

4-17000 ENTR 

Wait 16 seconds 

VERB 41 NOUN 20 ENTR 

427000 ENTR 

427000, ENTR 

427000 ENTR 

Wait 18 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

-08780 ENTR 

8.3.12.3.11 On the CRT, verify CDU X * 400000*00200, CDU Y - 400000*00150, and 
CDU Z - -06750*00200. 

8.3.12.3.12 After 10 seconds has elapsed since Step 8.3.12.3.10, enter the following 
sequenc e into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

00000 ENTR 

8.3.12.3.13 On the CRT, verify OSKY display: 

VERB 21 NOUN 01 
Rl - 00000 
R3 - 02737 

•5 
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6.3.12.3.14 


6.3.12.3.16 


6.3.12.3.16 


6.3.12.3.1? 


6.3.12.3.18 


6.3.12.4 


6.3.12.4.1 


6.3.12.4.2 


On K-148 enter the following sequence: 

NOUN 15 ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

63777 ENTR ENTR 

77777 ENTR (once) 

MG >136* TORQUE 

On K-148 enter the following sequence: 

VERB 42. ENTR 

VERB 33 ENTR 

Monitor analog recorder. When the MG Torque Motor Current signal 
(GG 2140) drops to a quiescent level (approximately 6 minutes) stop the 
recorders. 

On K-146 eider the following sequence: 

VERB 41 NOUN 20 ENTR 
400000 . ENTR 

400000 * ENTR 

400000 ENTR 

Wait 15 seconds . 

VERB 36 ENTR 

Test Analysis. 

Remove the strip charts from analog recorders. 

Examine the traces of the recorded measurements for all six phases of 
this test to detect any sharp discontinuities. Disregard transienta of 0.5 
second duration or lees on the Glmbal Torque Motor current traces and 
disregard all transients on the CDU Fine Error and CDU Coarse Error 
traoes. The Glmbal Tor qu e Motor currents shall not exc ee d 0.126 am¬ 
pere. The CDU Fine Error measurements shall not exceed ± 70 mv rms. 
The CDU Coarse Error measurement shall not exceed ±680 mv rms. 
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8.3.13 

8.3.13.1 

8.3.13.1.1 


8.3.13.1.3 
8.3.13.1.3 


8.3.13.1.4 

8.3.13.1.8 

8.3.13.1.8 

8.3.13.1.7 

8.3.13.1.8 
8.3.13.1.8 


Stabilisation Loop Step Reaponae Teat 
1G Reaponae Teat 

On K-148 enter the following aequence: 

VERB 40 NOUN 20 ENTR, Walt 10 aeconda 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

On CRT. verify IG MG. and OG gimbal angina are between 388 and 002. 
Set up analog recorder to monitor the following: 

Mean. No. Signal Name 


a. 

GG 2108 

IG Servo Error Total 

b. 

GG 2107 

IG Servo Error In Phase 

e. 

GG 2110 

IG Torque Motor Current 

d. 

GG 2112 

IG IX Resolver Sins 

e. 

GG 2113 

IG IX Resolver Cosine 

f. 

GG 2220 

IG CDU Fine Error 

8* 

GG 1201 

IMU 28V 1 PCT 800 CPS 


On K-148 enter the following: 


VERB 40 NOUN 20 ENTR. Wait 10 aeconda 

On tbe CRT verify CDU X, CDU Y AND CDU Z indicate 400000*00200. 

CAUTION: R tbe tranaienta cauaed by tbe aubaequent atep input do 

not nettle witbin 18 aeconda, remove IMU Operate Power. 

Enter 1000 into R-188. 

Preaa XEQ/SEAL pushbutton on R-155 to enter tbe DC atep voltage into 
the IQ stabilisation loop. 

Prepare to start analog recorder. 

Enter 0000 into R-188. Start analog recorder. Press the XEQ/SEAL 
pushbutton to remove tbe step input to tbe IG stabilisation loop. 

After the transient on tbe recorder baa settled, atop this recorder. 


8.3.13.1.10 
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6.3.13.1.11 


6.3.13.2 


6.3.13.2.1 


6.3.13.2.2 


6.3.13.2.3 


6.3.13.2.4 


6.3.13.2.6 


6.3.13.2.6 


6.3.13.2.7 


6.3.13.3 


6.3.13.3.1 


From the Servo Error In Phase signal recorder trace measure the time 
interval (Tl, Fig. 2) between the removal of the step input to the point 
at which the trace settles to within 5 percent of the step magnitude (A, 
Fig. 2). The period Tl, shall not exceed 0.1 second and the trace shall 
have no more than 3 overshoots. 

MG Response Test 

Set up analog recorder to monitor the following: 


Mean. No, Signal Name 


a. 

GG 2136 

MG Servo Error Total 

b. 

GG 2137 

MG Servo Error In Phase 

c. 

GG 2140 

MG Torque Motor Current 

d. 

GG 2142 

MG IX Reeoiver Sine 

e. 

GG2143 

MG IX Resolver Cosine 

f. 

GG 2250 

MG CDU Fine Error 

f. 

GG 1201 

IMU 26V 1% 600 cps 


% 

On the CRT. verity CDU X. CDtl T and CDU Z indicate 460000 (*00200). 

CAUTION: If the transients caused by the subsequent step input do 

not settle within 16 seconds, remove IMU Operate Power. 

Enter 0100 into R-155. Press XEQ/SEAL pushbutton R-155 to enter the 
DC step voltage into the MG stabilisation loop. 

Prepare to start analog reoorder. 

Enter 0000 into R-l&ft. Start analog recorder. Press XEQ/SEAL push¬ 
button to remove the step input to the MG stabilisation loop. 


After the transient on the reoorder has settled, stop the recorder. 

From the Servo Error hi Phase signal recorder trace measure the time 
Interval (Tl Fig. 2) between the removal of the step input to the point at 
which the trace settles to within 6 percent of the step magnitude (A. Fig. 2). 
The period Tl. shall not exceed 0.1 seconds and the trace shall have no 
more than 3 overshoots. 

OG Response Test 

Set up analog recorder to monitor the following: 

Mean. No. Signal Name 

a. GG 2166 OG Servo Error Total 

b. GG 2167 OG Servo Error In Phase 

c. GG 2170 OG Torque Motor Current 
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1.3.13.3.1 
(Continued) 


3.3.13.3.3 


3.3.13.3.3 


3.3.13.3.4 


3.3.13.3.3 


3.3.13.3.3 


3.3.13.3.7 


3.3.13.3.3 


Mean. No. 

d. GO 2172 

e. GG 2173 

f. GG 3280 

g. GG 1201 


Signal Name 

OG IX Resolver Sine 
OG IX Resolver Cosine 
OG CDU Fine Error 
1MU 28V 1% 800 cps 


On the CRT. verify CDU X. CDU Y and CDU Z indicate 400000 (*00200). 

CAUTION: If the transients caused by the subsequent step input do not 
settle within 16 seconds, remove 1MU Operate Power. 

Enter 0010 into R-155. Press XEQ/SEAL pushbutton on R-155 to enter 
the DC step voltage into the OG stabilisation loop. 

Prepare to start analog recorder. 

Enter 0000 into R-155. Start analog recorder. Press X£Q/8£AL push¬ 
button to remove the step input to the OG stabilisation loop. 

After the transient on the recorder has settled, stop the recorder. 

From the Servo Error In Phase signal recorder trace, measure the time 
interval (Tl, Fig. 2) between the removal of the step input to the point at 
which the trace settles to within 6 percent of the step magnitude (A. Fig. 2). 
The period. Tl. shall not exceed 0.1 second and the trace shall have not 
more than 5 overshoots. 

On K-148 eider the following sequence: 


VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 
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M.14 GW Fine Alignment Tent la— Table DP In —etion H. 


6.3.15 


1.9.15.1 

1.3.15.2 

(.3.15.3 

1.3.15.4 

1.3.15.5 
(.3.15.6 

l. 3.15.7 

(.3.15.8 

(.3.15.9 

1.3.15.10 

1.3.15.11 

1.3.15.12 


APT Functional Aeon racy Teat 

NOTE: Uee of a Dioptometer to required when sighting Oiroiqh AOT. 

The included angle* between target LOS ehali be known to *19 
arc-seconds. The elevation of each target LOB ahail be known 
to *15 arc-eeoonde. 

Place the AOT in F detent position. 

While viewing through the AOT instruct target F operator to translate 
(vertically and laterally) and rotate (in azimuth and elevation) target F 
until the center of the target reticle appear* in the center of the AOT 
reticle. 

Level the Theodolite base while assuring that the center of the target 
reticle remains in the center of the AOT reticle. 

When It has been assured that the Theodolite Is level and the target reticle 
appears in the center of the AOT reticle, zero the F Theodolite azimuth 
dial. 

Place the AOT In the L detent position. 

While viewing through AOT instruct the target L operator to translate 
(vertically and laterally) and rotate (in azimuth and elevation) target L 
until the target reticle appears in the lower right quadrant of the AOT 
field of view. 

Level the Theodolite base while assuring that the target reticle remains 
visible In the lower right quadrant of the AOT field of view. 

When It has been assured that the Theodolite is level and the target reticle 
is visible, zero the L Theodolite azimuth dial. 

Place the AOT In the R detent position. 

While viewing through the AOT instruct the R operator to translate (vertically 
and laterally) and rotate (in azimuth and elevation) target R until the 
target reticle appears In the lower left quadrant of the AOT field of view. 

Level the Theodolite base while assuring that the target reticle remains 
visible in the lower left quadrant of the AOT field of view. 

When it has been assured that the Theodolite is level and the target reticle 
is visible, zero the R Theodolite azimuth dial. 
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f. 9. IS. 19 

9.9.15.14 
S. 9.15. IS 

5.9.15.19 

9.9.15. IT 

9.9.15.19 
9.9.15.19 
9.9.15.29 

9.9.15.91 

9.9.15.29 

9.9.16.29 

9.9.15.24 

9.9.15.25 

9.9.15.29 

9.9.15.27 


Verify that target Theodolite L, F and R basee are level. Place the 
AOT la each detent poeltioa from left to right and verify that each target 
reticle Is still visible and in the proper field of view. If adjustments are 
required insure that the azimuth dial is rezeroed. Repeat this target 
scanning process until the AOT operator Is satisfied with target placement. 

AOT Measurement of (L-F) 

Set AOT.In L detent position. 

Rotate the AOT control knob until the center of the target reticle 
Is superimposed between the double Y reticle. Read and record as LY » 
XXX. XX. 

Rotate the AOT control knob until the center of the target reticle Is super¬ 
imposed between the double SPIRAL lines of AOT reticle. Record AOT 
dial indication as LS = XXX. XX. 

Record target L Theodolite elevation angle from horizontal as 01. 

Set AOT In F detent position. 

Rotate AOT control knob until the senior of the target reticle Is t 

superimposed between the double Y reticle. Record AOT dial indication 
ne FY - XXX. XX. 

Rotate the AOT control knob until the center of the target reticle Is super¬ 
imposed between the double S reticle lines. Reoord AOT dial Indication ns 
FS - XXX. XX. 

Reoord target F Theodolite elevation angle from horizontal as 
AOT Measurement of Xg (L - R). 

Set AOT In R detent position. 

Rotate AOT control knob until the center of the target reticle 
Is superimposed between the double Y reticle. Record AOT dial indication 
as RY * XXX. XX. 

Rotate AOT control knob until the center of the target reticle is super¬ 
imposed between the double SPIRAL reticle lines. Record AOT dial Indl- • 
cation as RS » XXX. XX. 

Record target R Theodolite elevation angle from horizontal 0 3 . 

Theodolite measurement of x\ and Xj. 


9.9.15.28 
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•.3.15.28.1 


5.3.15.28.2 


5.3.15.28.3 


5.3.15.28 


5.3.15.30 


Collimate Theodolite L and F. Read azimuth angle indicated by L 
Theodolite. Subtract angle from 350.00 deg and recdrd aejV. Read 
and record the azimuth angle Indicated by F Theodolite as* 2 * 

Collimate Theodolite L and R. Read azimuth angle Indicated by R Theo¬ 
dolite and record aa*\ 3 « Read and record the azimuth angle indicated fay 
L Theodolite. Subtract angle from 360.00 deg and record aa*f 

Calculate the values of the ti^luded angles between target L and F as 
Xj and targets L and R ae Xj . 

Xj- cos " 1 {sin OjStn ♦ cos l^coe l 2 coe Qso - 
X^»coe " 1 {sin 5 1 sin 0 3 ♦ cos djcos 0 3 cos (180 * (<3 

Perform the following calculations: 

g* . 360* ♦ Oi. - 5i. V 
L 12 
<r 9m 560* ♦ Op ~ 0 F 
12 

<r B . 360* +or-*h _ 

12 


where: * 

•L ■ L 8 and 0^ • LT 
* FS and fp - FT 
Or * RS and 0 r * RY 

Obtain the AOT Detent Calibration Data and record as follows: 

E l * L Elevation Calibration Data 
Ep ■ F Elevation Calibration Data 
E r * R Elevation Calibration Data 

D L - L Azimuth Calibration Data 
Dp * F Azimuth Calibration Data 
Dr * R Azimuth Calibration Data 
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6.3.15.31 Perform- the following calculations to determine the Left detent target 

vector in the Nav Base Coordinate System: 


S XL 


con E^ sin 6^ cos 0 ^ - sin E^ cos ^ 

S YL 

- 

-sin E^ sin sin cos 0 ^ - D^) ♦ sin <T^ cos sin (6^-D^^cos E^cos ^ sin 

J^ZL 


- sin E l sin^ L cos cos (d L -D L ) - • in ^ L • lnD j J ,ln 0 L "1> L ) * E L °°* °L 


NB 

, - 


6.3.15.32 Perform the following calculations to determine the Forward detent target 

vector in the Nav Base Coordinate System: 


s xr 


cos E r sin cos (dj.-Dy) ♦ »1® Ep ©©• 

S YF 

* 

-sin E f sind^ sin D f cos Cdp-Dp) + 9in *^ ©©• D r 0p“Dp> ♦©©• EyCos^ein Dg, 

S ZF 


-sin Eg, sin* cos D p cos (^p-Dp) - 9in ^ D F (*p- D p) ♦ ©os Eg.oosd^, cos D p 


NB 



8.3.15.33 Perform the following calculations to determine the Right Detent target 

vector in the Nav Base Coordinate System: 


XR 


YR 


ZR 


|c°. E h .in CO. (0 r - d r ) ♦ .1» E r CO. ^ 

|-sin E R sin^ sin D R cos (0 R -D R ) ♦ sin^ cos D R sin <f R -D R ) ♦ cos E R cos^ ©in D R 
-sin E r sin^ cos D R cos (0 R -D R ) - sin^ sin D R sin (0 R -D R ) ♦ cos E R coe^ cos D R 


NB 
6.3.15.34 


6.3.15.35 


Calculate AOT measurement of as follows: 

J -1 ®XL ®XF + ®YL ®YF * ®ZL ®ZF 
X * cos / ■ ■ ... m ‘ r j ■ ' y —y—y 

1 / s xl ♦ 8 yl + 8 zl V S xf + 8 vf * 8 zr 

Verify X x - X^ so. 08 degrees. 

Calculate AOT measurement of X^ as follows: 

X^-oo.- 1 ♦ *YL ♦ S ZL 8 ZR 


S XL* + V + S ZL* V 5 Xh‘ + S YR‘ * 8 
Verify Xj * X^*o. 08 degrees. 


ZR 
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6.3.16 

6.3.16.1 

6.3.16.3 

6.3.16.3 


6.3.16.4 

6.3.16.5 

6.3.16.6 


Flight Rope Fixed Memory Bank Sum Check 

NOTE: Before proceeding with this test, obtain a Computer program listing 
of the (light program being tested. Prepare a list of the bank CKSM 
hugger words. 

Verify OIK System in Standby Mode. 

On K-148 enter the following sequence: 

Pries ERR RSET 

VERB 56 ENTR 

Observe VERB 05 NOUN 01 flashing 

Record the CRT DSKY display indications. 

Row 1 ■ AAAAA Bank Sum 

Row 8 - 000BB Bank Number 

Row 3 * CCCCC (Bank CKSM bugger word) 

Row 1 shall be the same as or the complement of the number displayed in Row 
t. Row 3 Indication shall be the same as the bugger word recorded above for 
the bank tested. 

On K-148 enter VERB 33 ENTR 

Repeat paragraphs 6.3.16.3 and 6.3.16.4 until all memory bank sums have 
been checked. 

On K-148 enter VERB 34 ENTR. 
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1.3.17 RR/CDU Control Teat 

NOTE; RR CDU testing requires that the Rendezvous Rader Is operating. The 
Rendezvous Radar la not activated until Integrated testing. To insure 
that the RR CDU's are operating properly the minimum requirements 
for RR CDU testing are presented here so that they may be included 
as part of the requirements to be demonstrated at the first opportunity 
after Rendezvous Radar activation. 

6.3.17.1 Initialization 


6.3.17.1.1 On K-148 eater the following: 


VERB 38 

VERB 41 NOUN 72 

484500 

404500 


ENTR, Wait 10 seconds 

ENTR 

ENTR 

ENTR 


Wait 10 seconds 
VERB 41 NOUN 72 ENTR 
400000 ENTR 

400000 ENTR 

\ ERB 04 NOUN 08 shall flash. 
Verity Row 2 - 00002 


If Row 2 display is correct proceed to next step. If it is not correct, enter the 
following on K-148: 

VERB 22 ENTR 

00002 ENTR 


8.3.17.1.2 On K-148 enter the following: 


VERB 33 ENTR 


Wait 25 seconds before continuing. 


8.3.17.2 CDU Fine and CDU Coarse Error 


8.3.17.2.1 Set up analog recorder to monitor the following: 


Meas. No. 

Signal Name 

a. GG 3311 

Shaft CDU Fine Error 

b. GG 3312 

Shaft CDU Coarse Error 

c. GG 3321 

Trunnion CDU Fine Error 

d. GG 3322 

Trunnion CDU Coarse Error 
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6.3.17.2.2 « On K-148 enter the following: 

VERB 36 ENTR, Wait 10 Mcoodi 

VERB 41 NOUN 72 ENTR 
♦04500 ENTR 

404500 ENTR 

VERB 04 NOUN 06 shall flash. 

Verify Row 2 * 00002 
VERB 33 ENTR 

Wait 10 seconds. Verify on CRT that RR CDU Trunnion and Shaft angles indicate 
045.00*000.30 deg. 

6.3.17.2.3 Verify the following signals on the CRT: 

RR Shaft IX Sine (GO 3304) 16.4*1.84 VRM8 

RR Shaft IX Cos (GO 3305) 18.4*1.84 VRMS 

RR Trunnion IX Sins (GO 3324) 18.4*1.84 VRMS 

RR Trunnion IX Cos <GG 3325) 18.4*1.84 VRMS 

6.3.17.2.4 Verify CDU Fins Errors <GG 3311, GG 3321) do not exceed 0.07 volts. 

6.3.17.2.5 Verify CDU Coarse Errors (GG 3312, GG 3322) do not exceed 0.680 volts. 

6.3.17.3 RR CDU Fail. 

6.3.17.3.1 On K-148 enter the following: 

VERB 36 ENTR, Wait 10 seconds 

VERB 41 NOUN 72 ENTR 

♦00100 ENTR 

♦00000 ENTR 

VERB 04 NOUN 06 shall flash 

Verify Row 2 ■ 00002 

VERB 33 ENTR 

VERB 21 NOUN 10 ENTR 

00012 ENTR 

00001 ENTR 

Verify RR CDU Fail and Tracker Alarm come ON in approximately 10 seconds. 

6.3.17.3.2 Press ERR RSET 

VERB 36 ENTR, Wait 10 seconds 

VERB 41 NOUN 72 ENTR 
400000 ENTR 

400000 ENTR 

VERB 44 ENTR 
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6.3.17.3.2 ♦00100 ENTH 

(Continued) VERB 04 NOUN 06 ahall flash 

Verify Row 2 » 00002 
VERB 33 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Verify RR CDU Fail and Tracker Alarm come ON in approximately 10 seconds. 

6.3.17.3.3 On K-148 eater the following: 

Press ERR RSET 

VERB 36 ENTR, Walt 10 seconds 

VERB 41 NOUN 72 ENTR 
♦03376 ENTR 

♦00000 ENTR 

VERB 04 NOUN 06 shall flash . 

Verify Row 2 - 00002 
VERB 33 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Verify RR CDU Fail and Tracker Alarm come ON in approximately 10 seconds. 

6.3.17.3.4 On K-146 entdr the following: 

Press ERR RSET 

VERB 36 ENTR, Walt 10 seconds 

VERB 41 NOUN 72 ENTR 

♦00000 ENTR 

♦03376 ENTR 

VERB 04 NOUN 06 shall flash 

Verify Row 2 - 00002 

VERB 33 ENTR 

VERB 21 NOUN 10 ENTR 

00012 ENTR 

00001 ENTR 

Verify RR CDU Fall and Tracker Alarm oome ON in approximately 10 seconds. 

6.3.17.3.6 On K-146 enter the following: 

Press ERR RSET 
VERB 44 ENTR 

VERB 41 NOUN 72 ENTR 
♦00000 ENTR 

♦00000 ENTR x 

VERB 44 ENTR 
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APPENDIX I 

MEASUREMENT TOLERANCES 


PSAAM and/or 
GAN Teat 9CA Uncertainty 


Signal 

Link 

Signal Name 

Requirement 

% of Full Scale 

GG 

1020 

4* 

♦14 vdc LGC Supply 

14.0*0.4 vdc 

0% 

GG 

1030 

4 

♦4 vdc LGC Supply 

4.0*0.2 vdc 

0% 

GG 

1040 

S ee 

♦120 vdc PIPA Supply 

120*6.0 vdc 

1% 

GG 

1070 

4 

♦4 vdc CDU Supply 

4.0*0.2 vdc 

0% 

GG 

1100 


-28 vdc Supply 

—27.5*6.0 vdc 

0% 

GG 

1110 

5 

2.5 vdc Telemetry Biaa No. 1 

2.5*. 06 vdc 

0% 

GG 

1201 

6 

IMU 28V 800 cpe 1% 

28.00*0.56V rms 

1% 

GG 

1202 

4 

1MU 28V 800 cpe 5% 

28.0*1.4V rms 

0.33% 

GG 

1203 

4 

IMU 28V 800 cpe 5% 

28.0*2. IV rms 

0.33% 

GG 

1331 

5 

3.2 kc 28V Supply 1% 

28.6*0.56V rms 

1% 

GG 

1500 

4 

♦28 vdc IMU OPER BUS 

28.0-3.5. <*5.5 vdc 

0% 

GG 

1510 

4 

♦28 vdc IMU STBY BUS (Stby mode) 

28.0-6.0, <*5.6 vdc 

0% 

GG 

1513X 

5 

♦28 vdc IMU 8TBY/OFF 

28.0*1 vdc 

0% 

GG 

1520 

4 

♦28 vdc LGC OPER BUS 

28.0-3.5, 45.5 vdc 

0% ' 

GG 

1523X 

5 

♦28 vdc LGC Operate 

28.0*1 vdc 

0% 

GG 

2001 

5 

X PIPA S.G. OUT IN PH 

♦2.5*0.128V rms at lg 

3% 

GG 

2021 

5 

Y PIPA S.G. OUT IN PH 

♦2.5*0.128V rms at lg 

3% 

GG 

2041 

5 

Z PIPA S. G. OUT IN PH 

♦2.5*0.128V rms at lg 

3% 

GG 

2106 

4 

IG Servo Error Total 

0.0*60 MV rms at null 

1% 

GG 

2110 

4 

IG Torque Motor Current 

0.126 AMP Max during 
fine Align Torque 

any 0% 

GG 

2112 

6 

IG IX Revolver Out-Sine 

18.4*1.84V rms at 45* 

2.5% 

GG 

2113 

5 

IG IX Revolver Out-Covine 

18.4*1.84V rms at 45* 

2.5% 

GG 

2136 

4 

MG Servo Error Total 

0.0*60 MV rms at null 

1% 

GG 

2140 

4 

MG Torque Motor Current 

0.125 AMP Max during 
any fine Align Torque 

0% 

GG 

2142 

5 

MG IX Revolver Out-Sine 

18.4*1.84V rms at 45* 

2.5% 

GG 

2143 

5 

MG IX Revolver Out-Coeine 

18.4*1.84V rms at 45* 

2.5% 

GG 

2166 

4 

OG Servo Error Total 

0.0*60 MV rms at null 

1% 

GG 

2170 

4 

OG Torque Motor Current 

0.125 AMP Max during 
fine Align Torque 

0% 

GG 

2172 

5 

OG IX Revolver Out-Sine 

18.4*1.84V rms at 45* 

2.5% 

GG 

2173 

5 

OG IX Resolver Out-Cosine 

18.4*1.84V rms at 45* 

2.5% 

GG 

2219 

6 

Pitch Attitude Error 

5.05*0.5V rms at 17* 

0.67% 

GG 

2221 

4 

IG CDU Coarse Error 

0.0*0.68V rms at null 

0.29% 

GG 

1610 

4 

♦28 vdc IMU STBY BUS (Oper.mode) 28.9-4.6. <*4.5 vdc 

0% 

* 

Link 4 

- PSAAM Output Signal 



** 

Link 5 

- SCA Output Signal 
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APPENDIX I (Continued) 

PSAAM and/or 

GAM Toot SCA Uncertainty 


Signal 

GG 2249 

Link 

'Signal Name 

Requirement % 

of Full Scale 

A 

YAW Attitude Error 

6.05no. SV rme at 17* 

0. 67% . 

GO 2251 

4 

MG CDU Conroe Error 

0. Ok). 88V rms at null 

0.29% 

GG 2279 

5 

Roll Attitude Error 

5.05*0.5V rms at 17* 

0.67% 

GG 2281 

4 

OG CDU Conroe Error 

0.0*0.68V rms at null 

0.29% 

GG 2300 

6 

PI PA Temperature 

130.5*1.5*F in Operate 

2% 

GG 2302 


IMU Heater Current On 

28*1 vdc 

0% 

GG 3304 

5 

RR Shaft IX Receiver Out-Sine 

18.4*1.84V rms at 48* 

2.0% 

GG 3305 

5 

RR Shaft IX Reeolyor Out-Coeine 

18.4*1.84V rms at 45* 

2.5% 

GG 3312 

4 

RR Shaft CDU Conroe Error 

0.0*0.68V rms at null 

1% 

GG 3322 

4 

RR Trunnion CDU Conroe Error 

0.0*0.68V rms at null 

1% 

GG 3324 

6 

RR Trunnion IX Resolver Out-Sine 

18.4*1.84V rms at 45* 

2.5% 

GG 3326 

5 

RR Trunnion IX Resolver Out- 
Coeine 

18.4*1.84V rms at 45* 

2.5% 

GG 4300 

4 

LGC Temperature 

87.5*42.5*F 

0.22% 

GG 6020 

4 

PIPA Calibration Module 
Temperature 

67.5*22.5*F 

0.23% 

GG 6021 

4 

PSA Temperature 

85*25.0*F 

0% . 

NG 1336 

4 

PHDIFF 3.2KC 28V/LGC SYNC 

0* *10* 

3% 

NG 1021 

4 

14 VDC LGC Noise RMS 

0.2 VRMS Max 

0% 

NG 1022 

4 

14 VDC LGC Noise Peak 

5 volts with rise time of 

2 to 5 pseo 

0% 

NG 1031 

4 

4 VDC LGC Noise RMS 

0.2 VRMS Max 

0% 

NG 1032 

4 

4 VDC IaGC Noise Peak 

5 veils with rise time of 

2 to 50 psee 

0% 

NG 1071 

4 

4 VDC CDU Noise RM8 

0.1 VRMS Max 

0% 

NG 1072 

4 

4 VDC CDU Noise Peak 

6 volts with rise Urns of 

2 to 50 pseo 

0% 

NG 1501 

4 

28 VDC IMU Operate Noise RMS 

1.0 VRMS Max 

0% 

NG 1502 

4 

28 VDC IMU Operate Noise Peak 

5 volts with rise time of 

2 to 50 psec 

0% 

NG 1511 

4 

28 VDC IMU Standby Noise RMS 

1.0 VRMS Max 

0% 

NG 1512 

4 

28 VDC IMU Standby Noise Peak 

5 volts with rise time of 

2 to 50 peso 

0% 

NG 1521 

4 

28 VDC LGC Operate Noise RMS 

2.0 VRMS Max 

0% 

NG 1522 


28 VDC LGC Operate Noise Peak 

6.0 volts with rise time of 
2 to 50 psec 

0% 
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1.0 INTRODUCTION 

1.1 The individual Spacecraft (SC) installed Guidance and Navigation (GIN) System to 
be cheeked out per this process specification shall consist of one of each of the 
following major assemblies. The applicable part numbers shall be determined 
by Drawing No. 6014999. 

Assembly Name 

1 - Apollo Guidance Computer Group 
1 - Inertial Meas. Unit ft Pulse Torque Assembly 
1 - Coupling Data Unit 

1 - Power and Servo Assembly , , 

1 - Computer Control ft Reticle Dimmer Assembly 
1 - G6N Interconnect Harness Assembly (LEM) 

1 - Signal Conditioner Assembly 
1 - Navigation Base Assembly (LEM) 

1 - Alignment Optical Telescope (LEM) 

1.2 The GftN System herein shall be identified as a LM system. The computer contains 
the program flight ropes in the core rope memory. The test requirements herein 
are based on LUMINARY 69, DUN 69-R2, LUMINARY 9f and LUMINARY 99. 

2.0 SCOPE 

2.1 This specification outlines the checkout requirements for GftN System installed in a 

Lunar Module Vehicle* Addendum to this specification will cover any special check¬ 
out requirements associated with individual vehicles, GftN Systems and Computer 
Flight Programs. 
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6.2.2.4.1 VERB 21 NOUN 01 ENTR 

(Cont) 01036 ENTR 

40000 ENTR 

Verify NO ATT lamp is OFF 

6.2.2.5 Pull out +28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to remove 
LGC OPERATE power. 

6.2.2.6 Pull out +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to remove 
IMU STANDBY power. 

6.2.3 Initial Turn-On Procedure 

6.2.3.1 The initial power turn-on sequence shall be in the order specified in the test pro¬ 
cedures (6.3) observing all cautions and delays as specified. 

6.2.4 * General Turn-On Procedure 

6.2.4.1 This step shall be effective only after having completed the initial turn-on procedures. 

6. 2.4.2 Proper coolant flow shall be verified. 

6.2.4.3 Depress +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to supply 
IMU STANDBY power. Record time. 

6.2.4.4 Depress +28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to supply 
LGC OPERATE power. The Restart lamp may come on; if it does, press RSET on 
the DSKY. 

6.2.4.5 On K-148, enter the following: 

VERB 36 ENTR 

6.2.4.6 Verify the appropriate K-START tape for LM Self-Test is on the K-8TART tape reader. 
The tape numbers and their associated Flight Ropes are found in Appendix n. 

6.2.4.7 Start tape reader. 

6.2.4.8 When tape reader stops, verify: 

R1 *+YYYYY (The value of YYYYY is Flight Rope Dependent and is found in Appendix n.) 
R2 = +10538 (tape number) 

R3 = 000XX (tape revision number) 

6.2.4.9 Start tape reader. 

6.2.4.10 When tape reader stops, verify: 

R1« 00101 
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9.2.4.11 

6.2.4.12 

6.2.4.13 

6.2.4.14 


6.2.4.15 

6.2.4.16 

6.2.4.17 


Start tape reader 

Monitor D8KY until R2 (SCOUNT+1) increments twice. If an error is detected, the 
FROG alarm lamp on the DSKY shall light. 

On K-148 enter the following to turn off Self-Check: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

VERB 34 ENTR 

CAUTION : LGC OPERATE and IMU STANDBY power must hare been applied 
a minimum of two hours before energizing the IMU OPERATE circuit breaker 
in Step 6.2.4.19, unless all of the following conditions are met: 

IF: 1. The GIN System has previously been in Standby Mode at least two 
hours and subsequently been in Operate Mode, AND 

2. The gimbals are placed in a parked position prior to shutdown, AND 

3. The shutdown period did not exceed 5 days with the gimbals parked at: 

0* a6* 

0* as* v 

90* ±5*, OR 

3. a. The shutdown period did not exceed 12 days and the gimbals were 

parked at: 

0 * ± 1 * 

0 * ± 1 * 

90* ±1\ AND 

4. The Spacecraft or IMU have not been moved in any way during the 
shutdown period. 

THEN: The two-hour Standby Mode operation requirement is reduced to 15 minutes. 

The GIN System is defined as being in Standby Mode when LGC OPERATE and 
IMU STANDBY power is applied and IMU OPERATE power is off. The inertial 
components shall have suspension power in Standby Mode. 

The GIN System is defined as being in Operate Mode when LGC OPERATE, 

IMU STANDBY and IMU OPERATE power are applied to the system. 

Set up analog recorder to monitor the following signals: 


Signal No. 

SlH)alNgffi£ 

a. 

GG 2136 

MG Servo Error Total 

b. 

GG 2106 

IG Servo Error Total 

c. 

GG 2166 

OG Servo Error Total 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

GG 2172 

OG IX Resolver Sine 

f. 

GG 2142 

MG IX Resolver Sine 

g- 

GG 1201 

IMU 28V 1% 800 CPS 
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6.3.1.5.1.2 

, _ , 

6.3.1.5.1.3 

6.3.1.5.1.4 

6.3.1.5.1.5 

6.3.1.5.1.5.1 

6.3.1.5.1.5.2 

6.3.1.5.1.6 

6.3.1.5.1.6.1 

6.3.1.5.1.6.2 

6.3.1.5.1.6.3 
6.3.1.5.2 

6.3.1.5.2.1 

6.3.1.5.2.2 


Verify the appropriate K-START tape for LM Self-Test is on the K-START 
tape reader. The tape numbers and their associated Flight Ropes are found 
ftn AppendixH. ./•* - . *v 

Start tape reader. 

When tape reader stops, verify: 

R1 * +YYYYY (The value of YYYYY is Flight Rope Dependent and is found 
- in Appendix n.) - — ur 

R2 * +10538 (tape number) 

R3 ■ -000XX (tape revision number) 

Load E-Memory Program. 

Start tape reader. 

When tape reader stops, verify Rl displays +00101. 

Initiate Self-Check. 

Start Tape reader. \ 

When R2 * 00002. start tape reader. 

When tape reader stops, wait 60 seconds. 

DSKY Check. 

Start tape reader. 

All the electroluminescent elements (PROG, VERB, NOUN, and Row 1, 
Row 2, Row 3) shall display the decimal number nine (9). Including the 
9's, the following shall be displayed for approximately 5 seconds. 


a. 9*s 

b. 8's 

c. 7's 

d. 6*s 

e. 5's 

f. 4*8 

g. 3's 

h. 2's 

i. l's 


j. 0*s 

k. Minus signs in Rows 1, 2, 

l. VERB-NOUN Flashing 

m. COMPACTY 



On concurrently 
for 5 seconds. 
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6.3.1.5.3.1 
(Continued) 

6.3.I.5.3.: 


6.3.1.5.3. 


6.3.1.5.3. 


6.3.I.5.3. 


6.3.1.5.3. 


6.3.1.5.4 

6.3.1.5.4 


8's remain in the VERB-NOUN display. 

+8's remain in DSKY Row's 1, 2 and 3 display. 

On K-148 enter the following sequence: 

VERB 21' NOUN 01 ENTR 
01036 ENTR 

40004 ENTR 

On the DSKY verify the "VEL" light is ON. 

3.1 On K-148 enter the following sequence: 

press ENTR 

01036 ENTR 

40020 ENTR 

On the DSKY verify the "ALT” light is ON and the "VEL” light is off. 

3.2 On K-148 enter the following sequence: 

press ENTR 

01036 ENTR 

40001 ; ENTR 

On the DSKY verify that the first spare lamp under the OPR ERR light is 
ON and the "ALT” light is OFF. 

3.3 On K-148 enter the following sequence: 

press ENTR 

01036 ENTR 

40002 ENTR 

On the DSKY verify that the second spare lamp under the OPR ERR light 
is ON and the first spare is OFF. 

.3.4 On K-148 enter the following sequence: 

press * * ENTR 

01036 ENTR 

40000 ENTR 

On the DSKY verify "ALT", "VEL", and two spare lights under OPR ERR 
are OFF. 

Uplink Check. 

.1 On K-START 148, set LOAD/INHIBIT switch to LOAD, set TAPE/KEY 
switch to KEY, then enter the following: 



6.3.1.5.4.1 
(Continued) 

6.3.1.5.4.2 


6.3.1.5.5 
6.3.1.5.5.1 


6.3.1.5.6 
6.3.1.5.6.1 


6.3.1.5.6.2 

6.3.1.5.6.3 

6.3.1.5.6.4 

6 . 3.2 

6.3.2.1 

6.3.2.2 
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ERROR RESET 
VERB 25 NOUN 01 ENTR 
03375 ENTR 

+01234 ENTR 

-66789 ENTR 

+00000 ‘ ENTR 

Verify the following ta displayed on the DSKY. 

VERB 23 NOUN 01 
R1 +01234 
R2 -56789 
R3 +00000 

Downlink Check 

On CRT DSKY display, verify the following is displayed: 

VERB 23 NOUN 01 
R1 +01234 
R2 -56789 
R3 +00000 

LGC Standby Check 

On K-148, enter the following: 

VERB 37 ENTR 

06 ENTR 

Observe VERB 50 NOUN 25 flashing. 

R1 ■ 00062 (switch LGC power down) 

On DSKY, depress PRO pushbutton for approximately 3 seconds. 

Verify STBY status indicator lamp is ON. 

On the CRT, verify the 3.2 KC 28V Supply (CO 1331) Is between 28.04 and 
29.16V RMS. 

Alarms and Interrupts Teat 

Verify the appropriate K-START tape for LM Alarms and Interrupt Test 
is on the K-START tape reader. The taps numbers and their associated 
Flight Ropes are found in Appendix Q. 

Start the tape reader. 
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1.3.2.3 


6.3.2.4 

6.3.2.4.1 

6.3.2.5 

6.3.2.5.1 

6.3.2.5.2 

6.3.2.5.3 

6.3.2.5.4 

6.3.2.5.5 

6.3.2.5.6 

6.5.2.5.7 

6.3.2.6 
6.3.2.6.1 


When the tape reader stops, verify: 

Rl » +YYYYY (The value YYYYY is Flight Rope dependent and is found in 
Appendix H.) 

R2 ■ 4-10545 (Tape number) 

R3 a t-000XX (Revision number) 

Start the tape reader. 

When the tape reader stops, verify: 

HI» 00100 

Parity Fail Test 
Start the tape reader. 

When the tape reader stops, verify: 

a. On the DSKY, the RESTART lamp is lit. 

b. The PGNS Caution lamp is lit. 

\ 

On the DSKY, press the RSET pushbutton. Verify RESTART and PGNS 
Caution lamps are not lit. 

Start the tape reader. 

When the tape reader stops, verify: 

Rl« 00101 

Start the tape reader 

When the tape reader stops, verify: 

R1 - 00200 

Rupt Lock Test . * * 

Start the tape reader. 
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' 6.3.2.6.2 


6.3.2.6.3 


6.S.2.6.4 


6.3.2.6.5 


6.S.2.6.6 


6.3.2.6.7 


6.3.2.7 


6.3.2.7.1 


6.S.2.7.2 


6.3.2.7.3 


6.S.2.7.4 


6.3.2.7.5 


6.3.2.7.6 


6.3.2.7.7 


v When the tape reader at ope, verify: 

a. On the DSKY, the RESTART lamp is lit. 

b. The PGNS Caution lamp ie lit. 

On the- DSKY, press the RSET pushbutton. Verify the RESTART and 
PGNS Caution lamps are not lit. 

Start the tape reader. 

When the tape reader stops, verify: 

R1 * 00201 

Start the tape reader. 

When the tape reader stops, verify: 

Rl- 00300 

TC Trap Test ^ 

Start the tape reader. 

When the tape reader stops, verify: 

a. On the DSKY the RESTART lamp is lit. 

b. The PGNS Caution lamp is lit. 

On the DSKY, press the RSET pushbutton. Verify the RESTART and 
PGNS Caution lamps are not lit. 

Start the tape reader. 

When the tape reader stops, verify: 

Rl « 00301 

Start the tape reader. 

When the tape reader stops, verify: 

a. On the DSKY, the RESTART lamp is lit. 

b. The PGNS Caution lamp is lit. 


\ 
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6.3.2.7.8 

6.3.2.7.9 

6.3.2.7.10 

6.3.2.7.11 

6.3.2.7.12 

6.S.2.8 

6.3.2.8.1 

6.3.2.8.2 

6.5.2.8.3 

6.3.2.8.4 

6.3.2.8.5 
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On the DSKY, press the RSET pushbutton. Verify the RESTART and 
PGNS Caution lamps are not lit. 

Start the tape reader. 

When the tape reader stops, verify: 

R1 - 00302 

Start the tape reader. 

When the tape reader stops, verify: 

Rl* 00400 

Nightwatchman Test 
Start the tape reader. 

When the tape reader stops, verify: 

a. The RESTART lamp on the DSKY is lit. 
to. The PGNCS Caution lamp is lit. - 

On the DSKY, press the RSET pushbutton. Verify the RESTART and 
PGNCS Caution lamps are not lit. 

Start the tape reader. 

When the tape reader stops, verify: 

R1 - 00401 
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6.3.3 IMU Operate Power On Tests 

CAUTION: Prior to application of IMU OPERATE power in step 6.3.3.1.4, 
LGC OPERATE and IMU STANDBY power must have been applied 
“ to the G&N System continuously for a minimum of two hours. 

The only exception is when the requirements of step 6.2.4.14 
are met and this does not apply for the initial application of IMU 
OPERATE power. 


6.3.3.1 Verification of Power Turn-On 

6.3.3.1.1 Set up analog recorder to monitor the following signals: 


SIGNAL NO. 


SIGNAL NAME 


6.3.3.1.2 

6.3.3.1.3 

6.3.3.1.3.1 

6.3.3.1.4 

6.3.3.1.5 


a. GG 2136 MG Servo Error Total 

b. GG 2106 IG Servo Error Total 

c. GG 2166 OG Servo Error Total 

d. GG 2112 IG IX Resolver Sine 

e. GG 2172 OG IX Resolver Sine 

f. GG 2142 MG IX Resolver Sine 

g. GG 1201 IMU 28V 1% 800 cps 

h. 8PARE 

On CRT, monitor +120 VDC PIPA SUPPLY (GG 1040) and IMU gimbal angles. 

Press in +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. 
Record time. 

Verify that the "NO ATT" lamp on the DSKY is lighted. 

Verify on analog recorder that the oscillations of the resolver sine signals 
(GG 2112, GG 2172, and GG 2142) are not sustained and that the signals damp 
out within 15 seconds. If they don't, remove IMU OPERATE power as soon 
as possible. 

On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 90±10 
seconds after step 6.3.3.1.3 is initiated. Verify that this voltage is between 
114 and 126 after 100 seconds from step 6.3.3.1.3* 


6.3.3.1.6 


On event recorder verify the following: 


LGC WARNING is OFF (GG 9001) 

ISS WARNING is OFF (GG 9002) 

6.3.3.1.6.1 On DSKY, verify that the "NO ATT" lamp is off. 


J 
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6.3.3.1.7 

6.3.3.1.8 


6.3.4 

6.3.4.1 

6.3.4.2 

6.3.4.3 

6.3.4.4 

6.3.5 

6.3.5.1 

6.3.5.2 

6.3.5.3 

6.3.5.4 

6.3.5.5 

6.3.5.6 
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On CRT, verify all IMU gimbal angles indicate approximately 0 degrees. 

On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

Temperature Control Verification 

After IMU OPERATE turn-on, periodically check the PIPA TEMP for the 
next 15 minutes. The PIPA TEMP shall be 130.5±2.0°F. Fifteen (15) 
minutes after IMU OPERATE turn on the PIPA temperature shall be within 
0, 5°F of its stabilized value (para 6.3.4.3). 

When 1 hour has elapsed from the time of IMU OPERATE power turn-on, 
monitor PIPA TEMP (GG 2300) on the CRT. Monitor and record tempera¬ 
ture readings every 5 minutes fo'r 30 minutes. Verify that each reading 
does not deviate from the average value of each signal by more than 0.1°F. 

The PIPA Temp shall be 130.5±1.5°F. 

Verify on the event recorder that IMU Blower Current (GG 2303) and IMU 
Heater Current (GG 2302) On discretes have been present for the last hour 
(discretes may cycle off). 

PGNCS Power Supply Tests 

From the CRT, confirm power supply voltages (or temperatures) are as 
specified and record values observed. 

The PIPA Calibration Module Temperature (GG 6020) shall be between 445 
and 490 DEG F. 

The PSA Temperature (GG 6021) shall be between 460 and 4110 DEG F. 

The LGC Temperature (GG 4300) shall be between 445 and 4130 DEG. F. 

The 428 VDC IMU OPERATE BUS (GG 1500) shall be between 24.5 and 33.5 
VDC. 


The 428 VDC IMU STANDBY BUS (GG 1510) shall be between 23.5 and 32.5 
VDC. 
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6.3.5.7 

6.3.5.8 

6.3.5.9 

6.3.5.10 

6.3.5.11 

6.3.5.12 

6.3.5.13 

6.3.5.14 

6.3.5.15 

6.3.5.16 

6.3.5.17 

6.3.5.18 

6.3.5.19 


6.3.5.20 


The +28 VDC LGC OPERATE BUS (GG 1520) shall be between 24.5 and 33.5 
VDC. 


The +120 VDC PIPA Supply (GG 1040) shall be between 114 and 126 VDC. 

The -28 VDC Supply (GG 1100) shall be between -21.5 and -33.5 VDC. 

The +4 VDC CDU Supply (GG 1070) shall be between 3.8 and 4.2 VDC. 

The IMU 28V 800 CPS 1 pet Supply (GG 1201) shall be between 27.44 and 
28.56 VRMS. 

The IMU 28V 800 CPS 5 pet 90 PH Supply (GG 1202) shall be between 26.6 
and 29.4 VRMS. 

The IMU 28V 800 CPS 5 pet 0 PH Supply (GG 1203) shall be between 25.9 
and 30.1 VRMS. 

The 3.2 KC 28V Supply (GG 1331) shall be between 28.04 and 29.16 VRMS. 

The 2.5 VDC T/M Bias (GG 1110) shall be between 2.44 and 2.56 VDC. 

The +14 VDC LGC Supply (GG 1020) shall be between 13.6 and 14.4 VDC. 

The +4 VDC LGC Supply (GG 1030) shall be between 3.8 and 4.2 VDC. 

The phase difference between the 3.2 KC supply and LGC sync shall be 
0±10* (NG 1336). 

Record the noise levels of the following signals displayed on the CRT. 


Item No. Measurement No. Signal Requirement 


a. 

NG 1021 . 

14 VDC LGC Noise RMS 

<0.2 VRMS 

b. 

NG 1031 

4 VDC LGC Noise RMS 

<0.2 VRMS 

c. 

NG 1071 

4 VDC CDU Noise RMS 

<0.1 VRMS 

d. 

NG 1501 

28 VDC IMU Operate Noise 
RMS 

<1.0 VRMS 

e. 

NG 1511 

28 VDC IMU Standby Noise 
RMS 

<1.0 VRMS 

f. 

NG 1521 

28 VDC LGC Operate Noise 
RMS 

<2.0 VRMS 


The noise peaks of the following signals are demonstrated on the event 
light when the peaks have a rise time between 2 and 50 /isec and the peak 
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6.3.5.20 (Cont) 

6.3.5.21 

6.3.6 

6.3.6.1 

6.3.6.1.1 

6.3.6.1.2 

6.3.6.2 

6.3.6.2.1 

6.3.6.2.2 
6.3.6.S 

6.3.6.3.1 

6 . 3 . 6 . 3.2 

6.3.6.3.3 

6 . 3 . 6.4 


voltage exceeds 5 volts. 

Item No. Measurement No. Signal 


a. > 

NG 1022 

14 VDC LGC Noise Peak 

b. 

NG 1032 

4 VDC LGC Noise Peak 

c. 

NG 1072 

4 VDC CDU Noise Peak 

d. 

NG 1502 . 

28 VDC IMU Operate Noise Peak 

e. 

NG 1522 

28 VDC LGC Operate Peak 


The noise peaks of the following signals are demonstrated on the event light 
when the peaks have a rise time of between 2 and 50 psec and the peak voltage 
exceeds 10 volts. 

a. NG 1512 28 VDCIMU Standby Peak. 

GW Operational Teat 

NOTE: Mpnmd DSKT entries during this test may result in a test abort. 

Verify the appropriate K-START tape for LM G/N OPCHK ts on the K-START 
tape reader. The tape numbers and their associated Flight Ropes are found in 
Appendix II. 

Start tape reader. 

When tape reader stops verify the following on the CRT DSKT: 

a. R1 * +YYYYY (The value of YYYYY is Flight Rope Dependent and is 

fbund in Appendix n.) 

b. R2 * +10531 (tape number) 

c. R3 = -000XX (tape revision number) 

E-Memory Program Load and Sum Check 
Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00101. 

Local g Measurement. 

Start tape reader. 

In approximately 10 minutes. VERB 06 NOUN 98 shall flash. 

From the CRT DSKY display read and record Row 1 and Row 2 (local 
gravity whole and fractional respectively). The value recorded shall be 
between 975.0 and 985.9 cm/sec2. 

Horizontal Earth Rate Measurement 

Press PRO pushbutton on DSKY. 


6.3.6.4.1 
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6.3.6.4.2 

6.3.6.5 


6.3.7 

6.3.7.1 

6.3.7.1.1 

6.3.7.1.2 

6.3.7.2 

6.3.7.2.1 

6.3.7.2.2 

6.3.7.3 

6.3.7.3.1 

6.3.7.3.2 

6.3.7.3.3 

6.3.7.3.4 


In approximately 2 seconds VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display read and record R2 (horizontal component of earth rate acting 
on X, Y and Z IRIG’s). The values recorded shall be between 77882 and 
97882. 

Enter the following on K-148: 

VERB 34 ENTR . 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Semi-Automatic Mode Test 

Verify the appropriate K-START tape for LM Semi-Automatic Mode Test l 
is on the K-START tape reader. The-tape numbers and their associated 
Flight Ropes are found in Appendix II. 

Start tape reader. 

When tape reader stops verify the following on CRT DSKY 

a. R1 - +YYYYY (The value of YYYYY Is Flight Rope Dependent and is 

ffand tn Appendix II.) 

b. R2 * +10530 (tape number) 

e; R3 - -00OXX (tape revision number) 

E-Memory Program Load 
Start taps reader. 

When taps reader stops verify tbs following on CRT DSKY: 

Rl - 00101 

Command Accuracy Of. 

Start tape reader. 

When tape stops verify that CRT DSKY Rl indicates 00201. Wait 15 seconds. 

Read and record CRT IMU Gimbal angles. The indications shall be 000±003 
degrees. 

Read and record CRT CDU angle indications. The indications shall be 
+000.00±001.50. 
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6.3.7.4 


6.3.7.4.1 


6.3.7.4.2 


6.3.7.4.3 


6.3.7.4.4 


Command Accuracy 45*. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00301. 
Wait 5 seconds. 

Read and record CRT IMU Gimbal angles. The indications shall be 
0454003 degrees. 

Read and record CRT CDU angle indications. Indications shall be 
+045.004001.50. 


6.3.7.5 


6.3.7.5.1 


6.3.7.5.2 


6.3.7.6 


6.3.7.6.1 


6.3.7.6.2 


6.3.7.6.3 


6.3.7.6.4 


6.3.7.7 


6.3.7.7.1 


6.3.7.7.2 


6.3.7.7.3 


6.3.7.7.4 


CDU Repeating Accuracy 45*. 

Start the tape reader. 

Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 shall 
flash. Read and record CRT DSKY Row 1, 2, and 3 indications. Recorded 
values shall be between 77770 and 0Q007. 

Command Accuracy 90*. 

Start tope reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00501. 
GIMBAL LOCK lamp will be lit. Wait 5 seconds. 

Read and record CRT indication of IMU Gimbal angles. The indications 
shall be 0904003 degrees. 

Read and record CRT CDU angle indications. Indications shall be 
+090.004001.50. 

Command Accuracy 135*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 00601. Wait 
5 seconds. 

Read and record CRT indications of IMU Gimbal angles. Indications shall 
be 1354003 degrees. 

Read and record CRT CDU angle indications. Indications shall be 
+135.004001.50. 


\ 
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6.3.7.8 


6.3,7.8.! 


6.3.7.8.2 


6.3.7.8.3 


6.3.7.8.4 


6.3.7.9 


6.3.7.9.1 


6.3.7.9.2 


6.3.7.10 


6.3.7.10.1 


6.3.7.10.2 


6.3.7.10.3 


6.3.7.10.4 


6.3.7.11 


6.3.7.11.1 


6.3.7.11.2 


6.3.7.11.3 


6.3.7.11.3.1 


6.3.7.11.3.2 


CDU Repeating Accuracy 135*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 00701. Wait 
10 seconds, verify GIMBAL LOCK lamp on DSKY is not lit. 

Start tape reader. 

Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 will 
flasn. Read and record CRT DSKY Row 1, 2, and 3 indications. Recorded 
values shall be between 77770 and 00007. 

Plus Gimbal Lock Test. 

Start tape reader. 

When tape reader stops wait approximately 10 seconds. Verify CRT DSKY 
Row 1 indicates 01101. Verify GIMBAL LOCK lamp is lit. 

Command Accuracy 225*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 01201. GIMBAL 
LOCK lamp will be Ut. Wait 15 seconds. 

Read and record CRT indications of IMU Gimbal angles. Indications shall 
be 225*003 degrees. 

Read and record CRT CDU angle indications. Indications shall be 
+225.004001.50. 

CDU Command Rate Test 

Start tape reader. 

When tape reader stops verify CRT DSKY display Row 1 indicates 01301. 
Wait 10 seconds. Verify IMU Gimbals are at approximately 0*. 

Middle Gimbal Rate Test 

Start tape reader. 

When tape reader stops immediately verify display of 01401 in Row 1 of 
CRT DSKY display. In approximately 12 seconds VERB 23 NOUN 26 shall 
flash. The GIMBAL LOCK lamp shall be lit. Read and record CRT DSKY 
Row 1 and Row 2 displays. The recorded value shall be between 0001200000 
and 0001600000. 
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6.3.7.11.4 

6.3.7.11.4.1 

6.3.7.11.4.2 

6.3.7.11.5 

6.3.7.11.5.1 

6.3.7.11.5.2 

6.3.7.11.6 

6.3.7.11.6.1 

6.3.7.12 

6.3.7.12.1 

6.3.7.12.2 

6.3.7.12.3 

6.3.7.12.4 

6.3.7.13 

6.3.7.13.1 

6.3.7.13.2 

6.3.7.14 
6.3.7.14.1 
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Inner Gimbal Rate Test 
Start tape reader. 

Approximately 12 seconds after the tape reader stops VERB 23 NOUN 26 
shall flash. Read and record CRT DSKY Row 1 and Row 2 displays. The 
recorded value shall be between 0001200000 and 0001600000. 

Outer Gimbal Rate Test. 

Start tape reader. 

Approximately 12 seconds after the tape reader stops VERB 23 NOUN 26 
shall flash. Read and record CRT DSKY Row 1 and Row 2 displays. The 
Tecorded value shall be between 0001200000 and 0001600000. 

Start tape reader. 

Wait 15 seconds. Verify IMU Gimbals are at approximately o*. 

Command Accuracy 315*. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 01501. 

Read and record CRT IMU Gimbal Angles. Indication shall be 315±003 
degrees. 

Read and record CRT CDU angle indications. Indications shall be 
+315.00±001.50. 

CDU Repeating Accuracy 315*. 

Start tape reader; * 

Approximately 5 seconds after the tape reader stops VERB 05 NOUN 01 
shall flash. Read and record CRT DSKY Row 1, 2, and 3 indications. 
Recorded values shall be between 77770 and 00007. 

Minus Gimbal Lock Test. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 01701. Verify 
GIMBAL LOCK lamp is lit after approximately 5 seconds. 
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6.3.7.15 


6.3.7.15.1 


6.3.7.15.2 


6.3.7.15.3 


6.3.7.15.4 


6.3.7.16 


6.3.7.16.1 


6.3.7.16.2 


CDU Repeating Accuracy 225°. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates +00016. Wait 
10 seconds before continuing. 

Start tape reader. 

Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 will 
flash. Read and record CRT DSKY Row 1, 2 and 3 indications. Recorded 
values shall be between 77770 and 00007. 

OG CDU Fine Fail Test. 

Start tape reader. 

When tape reader, stops verify CRT DSKY Row 1 indicates 02101. 


6.3.7.16.3 Start tape reader. X 

6.3.7.16.4 Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes, verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FA1LREG 
on CRT displays 03777. 

6.3.7.16.5 Start tape reader. 

6.3.7.16.6 Approximately 4 seconds after tape reader stops, verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 


6.3.7.17 


IG CDU Fine Fail Test 


6.3.7.17.1 


6.3.7.17.2 


,6.3.7.17.3 


6.3.7.17.4 


6.3.7.17.5 


6.3.7.17.6 


Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02201. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops, VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes, 
verify ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify 
FAILREG on CRT displays 03777. 

Start tape reader. 

Approximately 4 seconds after tape reader stops, verify ISS Warning lamp 
is out. Press ERR RST. P.IOG alarm lamp shall go out. 
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6.3.7.18 

6.3.7.18.1 

6.3.7.18.2 

6.3.7.18.3 

6.3.7.18.4 

6.3.7.18.5 

6.3.7.18.6 

6.3.7.19 

6.3.7.19.1 

6.3.7.19.2 

6.3.7.19.3 

6.3.7.19.4 

6.3.7.19.5 

6.3.7.19.6 

6.3.7.20 

6.3.7.20.1 

6.3.7.20.2 

6.3.7.20.3 

6.3.7.20.4 
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MG CDU Fine Fail Test. 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02301. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes 
verify, ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify 
FAILREG on CRT displays 03777. 

Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 


OG CDU Coarse Fall Test 
Start tape reader. 


When tape reader stops verify CRT DSKY Row 1 indicates 02401. 


Start tape reader. 

Approximately 10 eeconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes 
verify ISS Warning lamp PROG alarm lamp on DSKY are lit. Verify 
FAILREG on CRT displays 03777. - 


Start tape reader. 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 

IG CDU Coarse Fail Test 


Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 Indicates 02501. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes verify 
ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAILREG 
on CRT displays 03777. 
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6.3.7.20.5 
6.3*. 7.20.6 

6.3.7.21 

6.3.7.21.1 

6.3.7.21.2 

6.3.7.21.3 

6.3.7.21.4 

6.3.7.21.5 

6.3.7.21.6 

6.3.7.22 

6.3.7.22.1 

6.3.7.22.2 

6.3.7.22.3 

6.3.7.22.4 


6.3.7.22.5 

6.3.7.22.6 
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Start tape reader. 

Approximately 4 seconds after tape reader stops verify 1SS Warning lamp 
Is out. Press ERR RST. PROG alarm lamp shall go out. 

MG CDU Coarse Fail Test 

Start tape reader. 

When tape reader stops verify CRT DSKY Row 1 indicates 02601. 

Start tape reader. 

Approximately 10 seconds after the tape reader stops VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes 
verify ISS Warning lamp and PROG alarm lamp on DSKY are lit. Verify 
FAILREG on CRT displays 03777. 

Start tape reader. 

\ 

Approximately 4 seconds after tape reader stops verify ISS Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 

FDAI Linearity Test. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 02701. Wait 
5 seconds. 

Start tape reader. 

VERB 23 NOUN 26 shall flash. On CRT verify the following: 

CRT DSKY Row 1 indicates +00017. ' 

PITCH ATT ERROR is between +15.3 and +18.7 DEG (GG 2219) 

YAW ATT ERROR is between +15.3 and +18.7 DEG (GG 2249) 

ROLL ATT ERROR is between +15.3 and +18.7 DEG (GG 2279) 

Start tape reader. 

VERB 23 NOUN 26 shall flash. On CRT verify the following: 

CRT DSKY Row 1 indicates +00016. 

PITCH ATT ERROR is between +14.4 and +17.6 DEG (GG 2219) 

YAW ATT ERROR is between +14.4 and +17.6 DEG (GG 2249) 

ROLL ATT ERROR is between +14.4 and +17.6 DEG (GG2279) 
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6.3.7.22.7 


6.3.7.22.8 


6.3.7.22.9 


6.3.7.22.10 


6.3.7.22.11 


6.3.7.22.12 


6.3.7.22.13 


6.3.7.22.14 


6.3.7.22.15 


6.3.7.22.16 


Start tape reader. 

VERB 23 NOUN 26 shall flash. On CRT verify the following: 
CRT DSKY Row 1 indicates +00006. 

PITCH ATT ERROR is between +05.4 and +06.6 DEG (GG 2219) 
YAW ATT ERROR is between +05.4 and +06.6 DEG (GG 2249) 
ROLL ATT ERROR is between +05.4 and +06.6 DEG (GG 2279) 

Start tape reader. 

VERB 23 NOUN 26 shall Hash. On CRT verify the following: 
CRT DSKY Row 1 indicates +00000. 

PITCH ATT ERROR is between +00.2 and -00.2 DEG (GG 2219) 
YAW ATT ERROR is between +00.2 and -00.2 DEG (GG 2249) 
ROLL ATT ERROR is between 400.2 and -00.2 DEG (GG 2279) 

Start tape reader. 

VERB 23 NOUN 26 shall flash. On CRT verify the following: 
CRT DSKY Row 1 indicates -00006. 

PITCH ATT ERROR is between -05.4 and -06.6 DEG (GG 2219) 
YAW ATT ERROR is between -05.4 and -06.6 DEG (GG 2249) 
ROLL ATT ERROR is between -05.4 and -06.6 DEG (GG 2279) 

Start tape reader. 

VERB 23 NOUN 26 shall flash. On CRT verify the following: 
CRT DSKY Row 1 indicates -00016. 

PITCH ATT ERROR is between -14.4 and -17.6 DEG (GG 2219) 
YAW ATT ERROR is between -14.4 and -17.6 DEG (GG 2249) 
ROLL ATT ERROR is between -14.4 and -17.6 DEG (GG 2279) 

Start tape reader. 

VERB 23 NOUN 26 shall flash. On CRT verify the following: 
CRT DSKY Row 1 indicates -00017. 

PITCH ATT ERROR is between -15.3 and -18.7 DEG (GG 2219) 
YAW ATT ERROR is between -15.3 and -18.7 DEG (GG 2249) 
ROLL ATT ERROR is between -15.3 and -18.7 DEG (GG 2279) 
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6.3.7.23 


6.3.7.23.1 


6.3.7.23.2 

6.3.7.23.3 


6.3.7.23.4 

6.3.7.23.5 

6.3.7.23.6 

6.3.7.23.7 
6.3.7.24 
6.3.7.24.1 


On K-148 enter VERB 34 ENTER 

The proper operation of the IMU CAGE function (cons is ting of steps 
6.3.7.23.1 through 6.3.7.23.7) need be performed only once during the 
initial PGNCS Operational Test and omitted from subsequent testing of 
test 6.3.7. 

On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
400200 ENTR 

400200 ENTR 

400200 ENTR 

Observe that the NO ATT lamp on the DSKY lights and that the CDUX, CDUY 
and CDUZ angles on the CRT indicate approximately 400200. 

On analog recorder, monitor the following signals: 


Signal No. 

Signal Name 

a. 

GG 2136 

MG Servo Error Total 

b. 

GG 2106 

IG Servo Error Total 

o. 

GG 2166 

OG Servo Error Total 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

GG 2172 

OG IX Resolver Sine 

f. 

GG 2142 

MG IX Resolver Sine 

8* 

GG 1201 

IMU 28V 1% 800 cpe 


Start analog recorder to a chart speed of 5 mm/sec. 

On LEM Cabin Panel 4 t hold IMU CAGE momentary toggle switch in the 
ON position. (Do not release). 

On analog recorder, verify the IX Resolver Sine signals (GG 2112, GG 2172, 
GG 2142) null out to-less than 0.5 VRMS. Release IMU CAGE switch to the . 
OFF position. Disregard any momentary transients on the IX Resolver 
Sine signals when the switch is released. Any sustained oscillations shall 
be cause for immediate removal of IMU Operate Power. 

On the CRT, verify that the CDUX, CDUY and CDUZ angles are all between 
400150 and 435850. 

Stop analog recorder. 

On K-148 enter the following: 


VERB 36 
VERB 43 
401700 


ENTR wait 10 seconds 

ENTR 

ENTR 
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6.3.7.24.1 +00600 ENTR 

(Cont) -01700 ENTR 

On CRT, verify the following: 

YAW ATT ERROR is between +15.3 and +18.7 DEG (GG 2249) 
PITCH ATT ERROR ie between +05.5 and +06.6 DEG (GG 2219) 
ROLL ATT ERROR is between -15.3 and -18.7 DEG (GG 2279) 

6.3.7.25 On K-148 enter the following: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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6.3.8 
6 . 3 . 8.1 


6.3.8.2 Start tape reader. 

6.3.8.2.1 When tape reader stops verify the following on the CRT DSKY: 

a. Rl - +YYYYY (The value of YYYYY is Flight Rope Dependent and is found 

in Appendix Q.) 

b. R2 ■ +00083 (tape number) ;-;bert 

c. R3--000XX (tape revision number) abex) 

6.3.8.2.2 Start tape reader. 

6.3.8.2.3 When tape reader stops, wait 20 seconds. 

6.3.8.3 E-Memory Program Load. 

6.3.8.3.1 Start tape reader. \ 

6.3.8.3.2 When tape reader stops verify that CRT DSKY Row 1 indicates +00000. 

6.3.8.4 Test Position Data Load (+X Scale Factor) 

6.3*8.4.1 Start tape reader. 

6.3.8.4.2 When tape reader stops verify that CRT DSKY Row 1 indicates +00001. 

6 * 3 . 8.4.3 Start tape reader 

6.3.8.4.4 When tape reader stops, VERB 06 NOUN 41 flashes. Verify the following 

on the CRT DSKY display: 

Rl * XXX. XX Nave Base Azimuth 
R2 = XX. XXX Site Latitude 

' If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 

correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

6.3.8.4.5 On K-148 enter the following: 

VERB 33 ENTR 

6.3.8. 4.6 . In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 

CRT DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position +00001). 



IRIG Scale Factor Test 

Verify the appropriate K-START tape for IRIG Scale Factor Test is on the 
K-START tape reader* The test numbers and their associated Flight Ropes are 
found in Appendix II. 



6.3.8.5 


6.3.8.5.1 


6.3.8.5.2 


6.3.8.5.3 


6.3.8.5.4 


6.3.8.5.5 


6.3.8.5.6 


6.3.8.6 


6.3.8.6.1 


6.3.8.6.2 


6.3.8.6.3 


6.3.8.6.4 
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Test Position Data Load (+Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. . . 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Y IRIG scale factor error in parts per million. 
Position 400002.) 

Test Position Data Load (+Z Scale Factor). * 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates 400003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 
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6.3.8.6.5 

6.3.8.6.6 

6.3.8.7 

6.3.8.7.1 

6.3.8.7.2 

6.3.8.7.3 

6.3.8.7.4 


6.3.8.7.5 

6.3.8.7.6 

6.3.8.8 

6.3.8.8.1 

6 . 3 . 8 . 8.2 

6.3.8.8.3 

6.3.8.8.4 


APOLLO Gtit Specification 
ND1002380 REV B 

On K-148 enter the following: 

VERB 33 ENTB 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Z IRIG scale factor error in parts per million. 
Position +00003.) 

Test Position Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 
Start t.ape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 = XXX. XX Nav Base Azimuth v 
R2- XX. XXX Site Latitude . : 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (-X IRIG scale factor error in parts per million. 
Position-00001.) . 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 « XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTER into K-148 and enter 
.correct azimuth. 
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6.3.8.8.4 
(continued) 

6.3.8.8.5 


6.3.8.8.6 


6.3.8.9 


6.3.8.9.1 

6 . 3 . 8 . 9.2 


6.3.8.9.3 


6.3.8.9.4 


6.3.8.9.5 


6.3.8.9.6 


6.3.8.10 


6.3.8.10.1 


6.3.8.10.2 


APOLLO G&N Specification 
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If R2 requires correction enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (-Y IRIG scale factor error in parts per million. 
Position -00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 a XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (-Z IRIG scale factor error in parts per million. 
Position-00003.) 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates +00001. 


6.3.8.10.3 


Start tape reader. 
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«. 3.8.10.4 When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 

on the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 


6.3.8.10.6 

On K-148 enter the following: 


VERB 33 ENTR 

6.3.8.10.6 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 

CRT DSKY display Row 1. (+X IRIG scale factor error In parts per million. 
Position +00001.) 

6.3.8.11 

Test Position Data Load (+Y Scale Factor) 

6.3.8.11.1 

8tart tape reader. 

6.3.8.11.3 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00002. 

6.3.8.11.3 

Start tape reader. 

6.3.8.11.4 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 


Rl * XXX. XX Nav Base Azimuth 

R2 * XX. XXX Site Latitude 


If Ri requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. . . * - 


If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

6.3.8.11,5 

On K-148 enter the following: 


VERB 33 ENTR 

6.3.8.11.6 In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 

DSKY display Row 1. (+Y IRIG scale factor error in parts per million. 
Position 400002.) 



6.3.8.12 


6.3.8.12.1 


6.3,8.12.2 


6.3.8.12.3 


6.3.8.12.4 


6.3.8.12.5 


6.3.8.12.6 


6.3.8.13 


6.3.8.13.1 


6.3.8.13.2 


6.3.8* 13.3 


6.3.8.13.4 
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Test Position Data Load (+Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

R1 * XXX. XX Nav Base Azimuth 
R2 « XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

' VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (+Z IRIG scale factor error in parts per million. 
Position+00003.) 

Test Position Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 
Start tape reader. 

When tape reader Stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl = XXX. XX Nav Base Azimuth 
R2 =» XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 
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8.3.8.13.5 

6.3.8.13.6 

6.3.8.14 

6.3.8.14.1 

6.3.8.14.2 

6.3.8.14.3 

8.3.8.14.4 


6.3.8.14.5 

6.3.8.14.6 

6.3.8.15 

6.3.8.15.1 

6.3.8.15.2 

6.3.8.15.3 

6.3.8.15.4 


On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-X IRIG scale factor error in parts per million. 
Position-00001.) 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl = XXX. XX Nav Base Azimuth 
R2 * XX. kXX Site Latitude 

If ri requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR * 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Y IRIG scale factor error in parts per million. 
Position-00002.) _ - 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display Indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 a XX. XXX Site Latitude 
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6.3.8.15.4 
(cont limed) 


6.3.8.15.5 


6.3.8.15.6 


6.3.8.16 


6.3.8.16.1 


6.3.8.16.2 

6.3.8.16.3 


6.3.8.16.4 


6.3.8.16.5 


6.3.8.16.6 


6.3.8.17 


6.3.8.17.1 


6.3.8.17.2 
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If R1 requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Z IRIG scale factor error in parts per million. 
Position-00003.) 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 = XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR . 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+X IRIG scale factor error in parts per million. 
Position +00001.) 

Test Position Data Load (+Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates *00002. 
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6.3.8.17.3 

6.3.8.17.4 


6.3.8.17.5 

6.3.8.17.6 

6.3.8.18 

6.3.8.18.1 

6.3.8.18.2 

6.3.8.18.3 

6.3.8.18.4 


6.3.8.18.5 

6.3.8.18.6 


Start tape reader. 

When tape reader stops VERB 06 NOUN 41 Hashes. Verify the following 
on the CRT DSKY display: 

R1 * XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Y IRIG scale factor error in parts per million. 
Position 400002.) 

Test Position Data Load (+Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00003 


Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R 1 * XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Z IRIG scale factor error in parts per million. 
Position +00003.) 



6.3.8.19 

6.3.8.19.1 

6.3.8.19.2 

6.3.8.19.3 

6.3.8.19.4 


6.3.8.19.5 

6.3.8.19.6 

6.3.8.23 

6.3.8.20.1 

6.3.8.20.2 

6.3.8.20.3 

6.3.8.20.4 
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Test Position Data Load (-X Scale Factor) 

Start tape reader. 

When tope reader atope verify that CRT DSKY Row 1 display Indicates -00001. 
Start tape reader. 

When tope reader atope VERB 00 NOUN 41 flaahea. Verify the following 
on the CRT DSKY display: 

R1 * XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: V 

VERB 33 ENTR 

In approximately 90 seconds VERB 00 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. <-X 1R!G scale factor error In parts per million. 
Position-00001.) 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tope reader stops verify that CRT DSKY Row 1 display Indicates -00002. 


Start tape reader. - 

When tope reader stops VERB 06 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

R 1 = XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 rpqutrps correction, enter VERB 22 ENTR Into K-148 and enter correct 
latitude, 
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6.3.8.20.5 


6.3.8.20.6 


6.3.8.21 


6.3.8.21.1 


6.3.8*21.2 


6.3.8.21.3 


6.3.8.21.4 


6. 3.8.21.5 


6.3.8.21.6 


6.3.8.22 


6.3.8.22.1 


6.3.8.22.2 


6.3.8.22.3 

6.3.8.22.4 


On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Y 1RIG scale factor error in parts per million. 
Position-00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify chat CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 * XXX. XX Nav Base Azimuth. 

. R2 - XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Z IRIG scale factor error in parts per million. 
Position -00003.) . . . 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00001. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 = XXX. XX Nav Base Azimuth 
R2 = XX. XXX Site Latitude 
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6.3.8.22.4 
(continued) 

If HI requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

• 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

6.3.8.22.6 

On K-148 enter the following: 


VERB 33 ENTR 

6.3.8.22.6 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 

CRT DSKY display Row 1. (+X IRIG scale factor error in parte per million. 
Position +00001.) 

6.3.8.23 

Test Position Data Load (+Y Scale Factor) 

6.3.8.23.1 

Start tape reader. 

6.3.8.23.2 

. When tape reader stops verify that CRT DSKY Row 1 display indicates +00002. 

6.3.8.23.3 

\ 

Start tape reader. 

6.3.8.23.4 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 


R1 - XXX. XX Nav Base Azimuth 

R2 * XX. XXX Site Latitude 


If R1 requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 


If R2 requires correction, enter VERB 22 ENTR into K-148 and enter correct 
latitude. 

6.3.8.23.5 

On K-148 enter the following: 


VERB 33 ENTR 

6.3.8.23.6 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT 
DSKY display Row 1. (+Y IRIG scale factor error in parts per million. 
Position+00002.) 

6.3.8.24 

Test Position Date Load (+Z Scale Factor) 

6.3.8.24.1 

Start tape reader. 

6.3.8.24.2 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00003. 

6.3.8.24.3 

Start tape reader. 
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6.3.8.24.4 When tape reader stops VERB 06 NOUN 41 flashes. Verify the following 

on the CRT DSKY display: 

* Ri - XXX. XX Nav Base Azimuth 

R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 


6.3.8.24.5 


6.3.8.24.6 


6.3.8.25. 


6.3.8.25.1 
6.3.8.25.8 


On K-148 enter the following: 

.VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (+Z IRIG scale factor error in parts per million. 
Position+00003.) 

Test Position Data Load (-X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00001. 


6.3.8.25.3 Start tape reader. 

6.3.8.25.4 When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl » XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERR21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 


6.3.8.25.5 On K-148 enter the following: 

VERB 33 ENTR 

6.3.8.25.6 In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-X IRIG scale factor error in parts per million. 
Position-00001.) 
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6.3.8.26 


6.3.8.26.1 


6,3.8.26.2 


6.3.8.26.3 


6.3.8.26.4 


6.3.8.26.5 


6.3.8.26.6 


6.3.8.27 


6.3.8.27.1 


6.3.8.27.2 


6.3.8.27.3 


6.3.8.27.4 


Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00002. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

R1 - XXX. XX Nav Base Azimuth 
R2 * XX.XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: \ 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-Y UUG scale factor error in parts per million. 
Position-00002.) 

Test Position Data Load (-Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl * XXX. XX Nav Base Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 
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6.3.8.27.5 


6.3.8.27.6 


6.3.8.28 


6.3.8.29 


On K-148 enter the following: 


VERB 33 ENTR 


In approximately 90 second. VERB 06 NOUN 98 will flash, kwd' *»«■ 
CRT DSKY display Row 1. <-Z 1RIO seal, factor error la parts per mUlloa. 


Position -00003.) 


Terminate this test by entering the following into K-148: 

VERB 36 ENTR Wait 10 seconds. 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

. 400000 ENTR 

The four-run average Scale Factor Error for each of the six positions shall 
be 0 plus or minus 1750 ppm. 
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6.3.9 


6.3.9.1 


6.3.9.2 


6.3.9.3 


6 .3.9.4 


6.9.9.4.1 


6 . 3 . 9 . 4.9 


6 . 9 . 9.9 


6 . 3 . 9.6 


6.3.9.7 


6.3.9.7.1 


6.3.9.7.1.1 


6.3.9.7.1.2 


IMU Performance Teat. A reference data sheet is provided at the end of 
this section to aid in data reduction. 

Insure that IMU Operate power and LGC Operate power has been supplied 
for a minimum of one hour and that the IMU is not in a Gimbal Lock 
condition. 

On CRT, monitor and record PIPA TEMP (CG 2300). 

Verify the appropriate K-START tape for IMU Performance Test is on 
tbs K-START tape reader 4 Hie tape numbers and their associated Flight 
Ropes are found in Appendix n. 

Start tape reader. 

When tape reader stops verify the following on the CRT DSKY: 

a. R1 ■ +YYYYY (The value of YYYYY is Flight Rope Dependent and is 

found m Appendix n.) 

b. R2»+00081 (tape number) 

c. R3 - - 000 XX (tape revision numbei) 44 r ' 

Start tape reader. 

When tape reader stops, wait 10 seconds. 

Start the tape reader. After 15 seconds, verify IMU Is ooarse aligned 
to aero degrees. 

E-Memory Program Load. 

Start the tape reader. When tape reader stops, verify the following 
DSKY display: 

Row 1 

Row 3 - 

Test Position +00001. 

E-Memory Program and Test Position Matrix Sum Check 
Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00001. 
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6.3.8.7.2 

6.3.9.7.2.1 

6.3.9.7.3 

6.3.9.7.3.1 

6.3.9.7.3.2 


6.3.9.7.4 

6.3.9.7.4.1 
0.3.9.7.4.2 

6.3.9.7.4.1 

6.3.9.7.5 

6.3.9.7.5. 

6.3.9.7.5. ! 
6.3.9.$ 

6.3.9.8.1 
6 . 3 . 9 . 8 . 1 . 


Start tape reader. 

When tape reader stops wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify D8KY displays the following: 
Major Mode 07 

Row 1 XXX.XX(Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the- display is correct proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

* XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test 

8tart tape reader. 

When tape reader stops, verify DSKY blanks except for PROG 
indication of 07. The NO ATT lamp shall illuminate and then 
extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00002. 

E-Memory Program and Test Position Matrix Sum Check. 


6.3.9.8.1.2 


Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00002. 


6.3.9.8.2 
6.3*9.8.2.1 

6.3.9.8.3 
6.3.9.8.3.1 

6.3.9.8.3.3 


6.3.9.8.4 

6.3.9.8.4.1 

6.3.9.8.4.2 

6.3* 9.8.4.3 

6.3.9.8.5 

6.3.9.8.5.1 

6.3.9.8.5.2 

6.3.9.8.6 

6.3.9.8.6.1 

6.3.9.8.6.2 
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Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, Verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

PIPA Scale Factor Test. 

Start tape reader. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/sec/sec). . 

Vertical Drift Test. 

Start tape reader. 

In approximately 67 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX.XX meru/g). 
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6.3.9.8.7 Teat Termination. 

6 . 3 . 9 . 8 .7.1 Start tape reader. 

6 . 3 .9.8.7.2 When tape reader stops, wait 10 seconds before continuing. 

6.3.9.9 Test Position+00003. 

6 .3.9.9.1 E-Memory Program and Test Position Matrix Sum Check. 

6 .3.9.9.1.1 Start tape reader. 

6 . 3 . 9 . 9 . 1 .2 When tape reader stops, verify DSKY Row 1 displays +00003. 

6.3.9.9.2 Start tape reader. 

6.3.9.9.2.1 When tape reader stops, wait 20 seconds. 

6.3.9.9.2 Test Initialization. 

6.3.9.9.3.1 Start tape reader. 

6.3.9.9.3.2 When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 

Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct proceed to next step; if it is not, perform the 
following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX (Correct Site Latitude) 

6.3.9.9.4 Horizontal Drift Test 

6 .3.9.9.4.1 Start tape reader. 

6 .3.9.9.4.2 When tape reader stops, verify DSKY blanks except for PROG indication 
of 07. The NO ATT lamp shall illuminate and then extinguish. 

6 .3.9.9.4.3 In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 
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6.3.9.9.5 

Teat Termination. 

6.3.9.9.5.1 

Start tape reader. 

6.3.9.9.5.2 

When tape reader stops, wait 10 seconds before continuing. 

6.3.9.10 

Test Position +00004. 

6.3.9.10.1 

E-Memory Program and Test Position Matrix Sum Check. 

6.3.9.10.1.1 

Start tape reader. 

6.3.9.10.1.2 

When tape reader stops, verify DSKY Row 1 displays +00004. 

6.3.9.10.2 

Start tape reader. 

6.3.9.10.2.1 

When tape reader stops, wait 20 seconds. 

6.3.9.10.3 

Test Initialization. 

6.3.9.10.3.1 

Start tape reader. 

6.3.9.10.3.2 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 


Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 


If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 


VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

6.3.9.10.4 

Horizontal Drift Test. 

6.3.9.10.4.1 

Start tape reader. 

6.3.9.10.4.2 

When tape reader stops, verify DSKY blanks except for PROG indication 
of 07. The NO ATT lamp shall illuminate and then extinguish. 

6.3.9.10.4.3 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX.XX meru/g). 

6.3.9.10.5 

PIPA Scale Factor Test. 

6.3.9.10.5.1 

Start tape reader. 
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6.3.9.10.5.2 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/sec/sec). 

6.3.9.10.6 

Vertical Drift Test. 

6.3.9.10.6.1 

Start tape reader. 

6.3.9.10.6.2 

In approximately 67 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru/g). 

6.3.9.10.7 

Test Termination. 

6.3.9.10.7.1 

Start tape reader. 

6.3.9.10.7.2 

When tape reader stops, wait 10 seconds before continuing. 

6.3.9.11 

Test Position +00005. 

6.3.9.11.1 * 

E-Memory Program and Test Position Matrix Sum Check. 

6.3.9.11.1.1 

\ 

-Start tape reader. 

6.3.5.11.1.2 

When tape reader stops, verify DSKY Row 1 displays +00005. 

6.3.9.11.2 

Start tape reader. 

6.3.9.11.2.1 

When tape reader stops, wait 20 seconds. 

6.3.9.11.3 

Test Initialization. 

6.3.9.11.3.1 

Start tape reader. 

6.3.9.11.3.2 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 


Major Mode. 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 


If the display ia correct, proceed to next step; If it is not, perform 
the following on K-148: 


VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 



6.3.9.11.4 

6.3.9.11.4.1 

6.3.9.11.4.2 

6.3.9.11.4.3 

6.3.9.11.5 

6.3.9.11.5.1 

6.3.9.11.5.2 
6.3.9.12 

6.3.9.12.1 

6.3.6.12.1.1 

6.3.9.12.1.2 

6.3.9.12.2 

6.3.9.12.2.1 

6.3.9.12.3 

6.3.9.12.3.1 

6.3.9.12.3.2 
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PIP A Scale Factor Teat 
Start tape reader. Record time. 

When tape reader stops, verify DSKY blanks except for PROG indi¬ 
cation of 07. The NO ATT, PROG ALARM and GIMBAL LOCK lamps 
shall be lit. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
time. Record DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX 
cm/sec/sec). GIMBAL LOCK lamp shall be out. 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00006. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00006. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 .NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX (Correct Site Latitude) 



6.3.9.12.4 

6.3.9.12.4.1 

6.3.9.12.4.2 

6.3.9.12.4.3 

6.3.9.12.5 

6.3.9.12.5.1 

6.3.9.12.5.2 
6.3.9.13 

6.3.9.13.1 

6.3.9.13.1.1 

6.3.9.13.1.2 

6.3.9.13.2 
6.3.9.13.2.1. 

6.3.9.13.3 

6.3.9.13.3.1 

6.3.9.13.3.2 
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PIPA Scale Factor Test. 

Start tape reader. Record time. 

When tape reader stops, verify DSKY blanks except for PROG 
indication of 07. The NO ATT, PROG ALARM and GIMBAL LOCK 
lamps shall be lit. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. 

Record time. Record DSKY Row 1 and Row 2 display (XXXXX. and 
.XXXXX cm/sec/sec). GIMBAL LOCK lamp shall be out.. 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00007. 

E-Memory Program and Test Position Matrix Sum Check. 


Start tape reader. 

When tape reader stops verify DSKY Row 1 displays +00007. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Howl XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX (Correct Site Latitude) 


6.3.9.13.4 

6.3.9.13.4.1 

6.3.9.13.4.2 

6.3.9.13.4.3 

< 6.3.9.13.5 

6.3.9.13.5.1 

6.3.9.13.5.2 
6.3.9.14 

6.3.9.14.1 

6.3.9.14.1.1 

6.3.9.14.1.2 

6.3.9.14.2 

6.3.9.14.2.1 

6.3.9.14.3 

6.3.9.14.3.1 

6.3.9.14.3.2 


6.3.9.14.4 

6*3.9.14.4.1 
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Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07, The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru/g). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00008. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00008. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode. -07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth *0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test 

Start tape reader. 
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6.3.9.14.4.2 

6.3.9.14.4.3 

6.3.9.14.5 

6.3.9.14.5.1 

6.3.9.14.5.2 
6.3.9.15 

6.3.9.15.1 

6.3.9.15.1.1 

6.3.9.15.1.2 

6.3.9.15.2 

6.3.9.15.2.1 

6.3.9.15.3 

6.3.9.15.3.1 

6.3.9.15.3.2 


6.3.9.15.4 

6.3.9.15.4.1 

6.3.9.15.4.2 
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When tape reader stops, verify DSKY blanks except for PROG indi¬ 
cation of 07. The NO ATT lamp shall illuminate and then extinguish 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. 

Record DSKY Row 2 display (XXX. XX meru). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00009. . 

E-Memory Program and Test Position Matrix Sum Check. 

8tart tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00009. 

Start tape reader. v 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the 
following: 

Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX.XXX (Site Latitude) 

If the display is oorrect, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth *0.5 deg) 

XX.XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica- 
cation of 07. The NO ATT lamp shall illuminate and then extinguish. 



6.3.9.15.4.3 

6.3.9.15.5 

6.3.9.15.5.1 

6.3.9.15.5.2 
6.3.9.16 

6.3.9.16.1 

6.9.9.16.1.1 

6.3.9.16.1.2 
6. 3.9.16. S 

6.3.9.16.2.1 

6.3.9.16.3 

6.3.9.16.3.1 

6.3.9.16.3.2 


6.3.9.16.4 
6.3.9.16.4.1 


APOLLO GftN Specification 
NB1002380 REV B 


In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

Test Termination 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00010. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00010. 

Start tape reader. * 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 

Major Mode 07 * 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 -ENTR 

XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 


6.3,9.16.4.2 
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6.3.9.16.4.3 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

6.3.9.16.5 

Test Termination. 

6.3.9.16.5.1 

8tart tape reader. 

6.3.9.16.5.2 

When tape reader stops, wait 10 seconds before continuing; 

6.3.9.17 

Test Position +00011. 

6.3.9.17.1 

E- Memory Program and Test Position Matrix Sum Check. 

6.3.9.17.1.1 

Start tape reader. 

6.3.9.17.1.2 

When tape reader stops, verify DSKY Row 1 displays +00011. 

6.3.9.17.3 

Start tape reader* 

6.3.9.17.2.1 

When tape reader stops, wait 20 seconds. 

6.3.9.17.3 

Test Initialization. 

6.3.9.17.3*1 

Start tape reader. 

6.3.9.17.3.2 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 


Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24-ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 
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6.3.9.17.4 
6.3* 9.17.4.1 

6.3.9.17.4.2 

6.3.9.17.4.3 

6.3.9.17.5 

6.3.9.17.5.1 

6.3.9.17.5.2 

6.3.9.17.6 

6.3.9.17.6.1 

6.3.9.17.6.2 
6.3.9.19 
6.3.9.18*1 

6.3.9.18.1.1 

6.3.9.18.1.2 
6. 3.9.18.2 
6. 3.9.18.2.1 
6. 3.9.18.3 

6 3.9.18.3.1 

6.3.9.18.3.2 
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Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX.XX meru). 

PIPA Scale Factor Test. 

Start tape reader. 

In Approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXXX. and .XXXXX cm/sec/sec). 

Test Termination. * 

Start tape reader. \ 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00012. 

E-Memory Program and Test Position Matrix Sum Check 
Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00012. 

Start tape reader. 

When tape reader stops, wait 20 seconds. . 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 


\ 
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6.3.9.18.3.2 

(continued) 

6.3.9.18.4 

6.3.9.18.4.1 

6.3.9.18.4.2 

6.3.9.18.4.3 

6.3.9.18.9 

6.3.9.18.6.1 

6.3.9.18.6.2 

6.3.9.18.6 

6.3.9.18.6.1 

6.3.9.18.6.2 
6.3.9.19 

6.3.9.19.1 

6.3.9.19.1.1 

6.3.9.19.1.2 

6.3.9.19.2 . 
6.3.9.19.2.1 
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If the display is correct, proceed to next stepi if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nay Base Azimuth *0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

PIPA Scale Factor Test. 

Start tape reader. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 1 and Row 2 display (XXXX. and .XXXXX cm/sec/sec). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +00013. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader.* ' 

When tape reader stops, verify DSKY Row 1 displays +00013. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 


6.3.9.19.3 


Test Initialization. 



6.3.9.19.3.1 

6.3.9.19.3.2 


6.3*9.19.4 
6.2. a. 19.4.1. 

6.3.9.19.4.2 

6.3.9.19.4.3 

6.3.9.19.5 

6.3.9.19.5.1 

6.3.9.19.6.2 

6.3.9.20 ^ 

6.3.9.21 


6.3.9.22 
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8tart tape reader. 

When VERB 06 NOUN 41 flashes, verify D6KY displays the following; 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct proceed to next step; if It is not, ‘perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07, The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

On CRT, record IRIG TEMP (CG 2301) and PIPA TEMP (CG 2300). 
On K-148, enter the following sequence: 


VERB 41 

NOUN 20 

ENTR 

+00000 


ENTR 

+00000 


ENTR 

+00000 


ENTR 


Calculations. 

NOTE: Use Post Vibration or System Test data points only. 
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6.3. 

6.3. 


6.3. 
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9.22.1 Y PIPA Data Correction Calculation. 

9.22.1.1 From the uplink file tape, the compressed data tape or the PCM tape, 
request a data reduction of the X and Z accelerometer AV counts 
(addresses 37 and 41, respectively) and the TIME 2 and TIME 1 registers 
(addresses 24 and 25, respectively) for the period Airing which the Y 
PIPA test was being performed in Positions 5 and 6 of the IMU Perform-, 
ance Test. 

.9.22.1.2 Perform the following calculations for Position 5. 

G'g » (Gg/Cos ©y 5 ) 
where: 

G_ ■ Measured acceleration term (line i) 

5 

G' g ■ Corrected acceleration term (corrected value for line i) 

Cos 9yg * 1“ (©^ 5 / 2 ) for small angles 

•ys ■ y# 2 x5 + e2 zs 
and: 

« zS - (AV xS - AV x Bias) (S.F. x )/(AT) (local g) 

• x5 - (AV z6 -AV Z Bias) (S.F.j)/(AT) (local g). 
and: 

AV X Bias - (X PIPA Bias) (AT)/S. F. x 

AV Z Bias - (Z PIPA Bias) (AT)/S. F. 8 

8. F. and Bias terms are obtained from Positions 1 through 4 of the 
IMU Performance Test. • 
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6.3.9.22.1.3 


6.3.9.22.2 


6.3.9.22.3 


6.3.9.22.4 


Perform the following calculations for Position 6. 

G'e - (Gg/Cos 0y 6 ) 
wherer 

Gg ■ Measured acceleration term (line j) 

G'g ■ Corrected acceleration term (corrected value for Hne j) 

Cos 0y 6 - 1 - (9 2 yg/2) for small angles 

•ye - \/» 2 x6 + e2 z6 
and: 

9 z6 - (AV** - AV X Bias) (S. F. x \ / (AT) (local g ) 

®x6 " < AV z6 ’ AV z Bia8 > <B. F. z ) / (AT) (local g) 
and: 

4V X Bias • (X PIPA Bias) (AT)/S. F. x 
tV z Bias « (Z PIPA Bias) (AT)/S.F. s 

S. F. and Bias terms are obtained from Positions 1* through 4 of the 
1MU Performance Test. 

Obtain data from last 1R1G and/or PIPA Test and fill in Data Sheet 

x i-r 

Obtain data from second last IRIG and/or PIPA Test and fill in 
Data Sheet Xi_2»- • • - 

Obtain data from third last IRIG and/or PIPA Test and fill in 
Data Sheet xj_ 3 . 


1 


n 
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6.3.9.22.5 


Perform the following calculations for each Item appearing on 
Data Sheet X|. 

NOTE: See Paragraph 5.7 before continuing. 

D i - 1 *1-1 - x i | 

D2-|*i-l-*i| + |*i-2 - x l-l| 

Dg - j Xi-3 - *i- 2 | + | *1-2 * *1-1 j * J *1-1 * *1 j 


It 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.3.9. 

7.4.3 

+N BDY - ADOAY 
Position +00001 

meru/g 

( )_ 

6.3.9. 

8.4.3 

+N BDZ - ADOAZ 
Position +00002 

meru/g 

( )_•„ 

6.3.9. 

8.5.2 

-X PIPA Test 
Position +00002 

cm/sec^ 

( >oo___- 
( )_ 

6.3.9. 

8 .6.2 

-N BDX + ADIAX 
Position +00002 . 

meru/g 

( )_•„ 

6.3.9. 

9.4.3 

+N BDX - ADO AX 
Position +00003 

meru/g 

'1 

i 

( )_• — 

6.3.9. 

10.4.3 

+N BDY + ADS RAY 
Position +00004 

meru/g 

( )_•„ 

6.3.9. 

10.5.2 

-Z PIPA Test 
Position +00004 

cm/sec 2 

( )00 _. 

( )_- 

6.3.9,. 

10 .6.2 

+N BDZ + ADIAZ 
Position +00004 

meru/g 

( — 

6.3.9. 

11.4.3 

+Y PIPA Test * 
Position +00005 

cm/ 8 ec 2 

( )00 _. 

( )_ 
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DATA SHEET (continued) 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

12.4.3 

-Y PIPA Test 
Position +00006 

cm/sec 2 

( >oo_• 

( > 

6.3.9. 

13.4.3 

-NBDX + .707 
(ADS RAX - ADO AX) 
Position +00007 . 

meru/g 

( >_•„ . 

6.3.9. 

14.4.3 

-.707 (NBDZ+NBDY) 
+0.5 (ADIAZ-ADIAY) 
* +0.5 (ADSRAY + 
ADSRAZ) Position 
+00008 

meru/g 

( >_... 

6.3.9/ 

15.4.3 

-NBDZ + . 707 
(ADSRAZ-ADOAZ) 
Position +00009 

meru/g 

( >_ 

6.3.9/ 

16.4.3 

. 707 (NBDY-NBDX) 
+0.5 (ADIAY-ADIAX) 
+0.5 (ADS RAX) + 

0.5 (ADOAY) 

Position +00010 

meru/g 

( >_•„ 

6.3.9/ 

17.4.3 

-NDBX - ADO AX 
Position +00011 

meru/g 

( >_•„ 

6.3.9. 

17.5.2 

+Z PIPA Test 
Position +00011 

cm/sec 2 

( )oo_„- 
( > 

6.3.9.-. 
18.4.3 

+NBDY + ADO AY 
Position +00012 

meru/g 

( >_*„ 

6.3.9.. 

18.5.2 

4X PIPA Test 
Position +00012 

cm/sec 2 

( >oo_• 

( > 

6.3.9. 

19.4.3 

+NBDZ + ADOAZ 
Position +00013 

meru/g 

( >_•„ 
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. DATASHEET 


CALCULATION 

PARAMETER 

UNITS 

line a 4* line q . . 

NBDY 

meru- 

2 " < >-•- 

NBDY - ADOAY + NBDY ♦ ADOAY 

2 

Transfer result to line ao 

line q - line a , % 

ADOAY 

\ 

meru/g 

2 ( 

NBDY + ADOAY - (NBDY - ADOAY) 

2 

line b + line s m * . 

2 ' '-- 

NBDZ - ADOAZ + NBDZ + ADOAZ 

2 

Transfer result to line ap 

NBDZ 

meru 

line s - line b m . 

2 “ ' ' -‘- 

NBDZ + ADOAZ - (NBDZ - ADOAZ) 

ADOAZ 

meru/g 

2 

line e - line o . 

2 “ ' } -- 

NBDX - ADO AX - (-NBDX - ADO AX) 

NBDX 

meru 

2 

Transfer result to line aq 

H^etUHeo >( . 1) , ( } _ 

NBDX - ADO AX - NBDX - ADO AX x (-1) 

ADO AX 

meru/g 

2 
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DATA SHEET (continued) 


CALCULATION 

PARAMETER 

UNITS 

line d ♦ line x ■ ( )_*_ 

(-NBDX + ADIAX) + NBDx"’ 

Transfer result to line au 

ADIAX 

meru/g 

line f - line t * ( )_•_ 

(+NBDY + ADSHAY) -~NBDY • 

Transfer result to line ar 

ADSRAY 

meru/g 

line h - line v ■ ( )___ 

(+NBDZ + ADIAZ) - NBDZ 

Transfer result to line av 

ADIAZ 

meru/g 

JTine k+iine x+ .707 line 1.414 

QNBDX+.707 ADS RAX -.707 ADO AX 
NBDX* .707 ADOA?0 X 1*414 

Transfer results to line at 

AD6RAX 

meru/g 

(line m + line v + line w) x 1.414 
[}NBDZ +. 707(ADSRAZ-ADOAZ) 

+ NBDZ + . 707 ADOAZ] x 1.414 

Transfer results to line as 

ADSRAZ 

meru/g 

(line n - . 707 line t + . 707 line x + 0. S 
line s - 0.5 line ac - 0.5 line u) x 2 
Q07(NBDY-NBDX) + 0.5(AD1AY-ADIAX) 
+0.5 ADSRAX + 0.5 ADO AY 
-. 707 NBDY+ . 707 NBDX + 0.5 ADIAX 
-0.5 ADS RAX -0.5 ADOA}] x 2 

Transfer results to line aw. 

ADI AY 

meru/g 

line r - line c * ( ) 

PIPA X2G 

cm/sec2 

line i - line J - ( ) 

PIPA Y2G 

cm/sec^ 

line p - line g * ( ) 

PIPA Z2G 

cm/sec2 
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DATA SHEET (continued) 


CALCULATION 

PARAMETER 

UNITS 

1958.48 — line af x 1 cm/aec pulse ■ 
Subtract 1.000000 from this value, 
multiply x 106 and transfer results to 
line ax. 

X PIPA S. F. 

cm/sec/ 

pulse 

1958.48 — line ag x 1 cm/sec/pulse * 
Subtract 1.000000 from this value, 
multiply x 10 6 and transfer results to 
line ay. 

Y PIPA S. F. 

cm/sec/ 

pulse 

1958.48 — line ah x 1 cm/sec/pulse * 
Subtract 1.000000 from this value, 
multiply x 10 6 and transfer to line as. 

Z PIPA S.F. 

cm/sec 

pulse 

1/2 (line r + line c) * ( )_•___ 

Transfer results to line ba. 

X PIPA Bias 

cm/sec 2 

. 1/2 (line i ♦ line j)*( 

Transfer results to line bb. 

Y PIPA Bias 

cm/sec 2 

1/2 (line p + line g) * ( )_ *___ 

Transfer results to line be. 

Z PIPA Bias 

cm/sec 2 
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DATA SHEET (x t ) 


PARAMETER 

UNITS 

MIN 

VALUE 

RECORDED 

VALUE 

MAX 

VALUE 

REJ 

ACC 

ao 

*P 

ar 

as 

at 

au 

av 

aw 

ax 

ay 

az 

NBDY 

meru 

-15 


+15 



NBDZ 

meru 

-15 


+15 



NBDX 

meru 

-15 


+15 



ADSRAY 

meru/g 

-40 


+40 



ADSRAZ 

meru/g 

-40 


+40 



ADSRAX 

meru/g 

-40 


+40 



ADIAX 

meru/g 

-100 


+100 



ADIAZ 

meru/g 

-100 


+100 



ADlAY 

meru/g 

-100 


+100 



X PIPA 

8 . P. error 
from line ai 

PPM 

-1900 

' 

♦1900 



Y PIPA 

8 . F.error 
from line ai 

PPM 

-1900 


♦1900 

j 



Z PIPA 

8 . F. error 
from line ak 

PPM 

-1900 


+1900 



X PIPA Bias 
from line al j 

cm/sec 2 

-3.1 


+3.1 



ba 

Y PIPA Bias 
from line am 

cm/sec 2 

-3.1 


+3.1 



bb 

Z PIPA Bias 
from line an 

cm/sec 2 

-3.1 


+3.1 


( 

be 
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DATASHEET (xj^) 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

mero 


NBDZ 

mem 


NBDX 

mem 


ADSRAY 

meru/g 


ADSRAZ 

meru/g 


ADSRAX 

meru/g 


ADIAX 

meru/g 


ADIAZ 

meru/g 


ADIAY 

meru/g 


X PIPA S. F. error 

PPM 


Y PIPA S. F. error 

PPM 


Z PIPA S. F. error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec 2 
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DATA SHEET (x r 2) 


PARAMETER 

UNITS _ 

recorded value 

NBDY 

meru 


NBDZ 

meru 


NBDX 

meru 


ADSRAY 

meru/g 


adsraz 

meru/g 


ADSRAX 

meru/g 


AD1AX 

meru/g 


ADIAZ ? 

meru/g ' 


ADIAY 

meru/g 


X PIPA 8. F. error 

PPM 


Y PIPA 8. F. error 

PPM 


Z PIPA 8. F. error 

PPM 


X PIPA Bias 

cm/aec* 


Y PIPA Bias 

em/sec 2 


Z PIPA Biaa 

cm/aeo 2 
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DATA SHEET (34.3) 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

meru 


NBDZ 

mern 


NBDX 

. meru 


ADSRAY 

meru/g 


ADSRAZ 

meru/g 


ADS RAX . 

meru/g 


ADIAX 

meru/g 


ADIAZ 

meru/g 


ADIAY 

meru/g 


X PIPAS.F. error 

PPM 


Y PIPA 8. F. error 

PPM 


Z PIPA 8. F. error 

PPM 


X PIPA Bias 

om/seo 2 


Y PIPA Bias 

cm/aec^ 


Z PIPA Bias 

cm/sec 2 
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DATA SHEET 


PARAMETER 

UNITS 

D i 

MAX 

P 2 

MAX 

°3 

MAX 

NBDY 

meru 

6.0 

9.0 


ii.o 

NBDZ 

meru 


6.0 


9.0 


n.o 

NBDX 

meru 


6.0 

• 


9.0 


H.0 

ADS RAY 

meru/g 


14.0 


21.0 


25.0 

ADSRAZ 

meru/g 


14.0 


21.0 


25.0 

ADS RAX 

meru/g 


14.0 


21.0 


25.0 

ADIAX 

meru/g 


17.0 


33.0 


40.0 

ADIAZ 

meru/g 


17.0 


33.0 


40.0 

ADIAY 

meru/g 


17.0 


33.0 


40.0 

X PIPA S. F. 

error 

PPM 


400 


500 


600 

Y PIPA S. F. 

error 

PPM 


400 


500 


600 

Z PIPA 8. F. 

error 

PPM 


400 


500 


600 

X PIPA Bias 

cm/sec 2 


0.50 


0.70 


0.90 

Y PIPA Bias 

crn/sec 3 ^ 


0.50 


0.10 


0.90 

Z PIPA Bias 

cm/sec z 


0.50 


0.70 


0.99 



6.3.10 

6.3.10.1 

6.3.10.1.1 

6.3.10.1.2 

6.3.10.1.3 

6.3.10.2 
CAUTION: 

NOTE: 

6.3.10.2.1 

6.3.10.2.2 

6.3.10.2.3 

6.3.10.2.4 

6.3.10.2.5 

6.3.10.2.5.1 

6.3.10.2.5.2 

6.3.10.2.6 

6.3.10.2.7 
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L9C V.9l^g? Margin Test 

Initial Conditions 

Insure that the GIN System is in the Standby Mode. 

On the CRT, verify the +28 VDC LGC OPERATE bus is between 24.5 
and 33.5 vdc (GG 1520). 

On Panel 5, set lighting override ANUN SW to ON. Rotate the ANUN/NUM 
dimmer hilly CCW. 

Voltage Fail Determination 

The +4 VDC LGC supply voltage shall never be operated lower than 
+2.5 vdc or higher than +5.2 vdc (GG 1030). 

The +14 VDC LGC supply shall never be operated at less than +8.5 vdc 
or higher than +17.0 vdc (GG 1020). 

The flashing indication of the LGC supplies may be disregarded for 
this test. 

Enter in C-156, +020041124. Verify the +4 VDC supply is 
4.0+0.22 vdc, and execute. 

Enter in C-156, +025141114. Verify the +14 VDC supply is 
14.0+0.5 vdc, and execute. 

Enter 0001 into R-155. Verify and execute. 

Enter in C-156, +XX. XI41114. (Enter values for XX. X in incremental 
steps to lower the +14 VDC to cause an LGC Restart.) Execute. 

Press the MARK X pushbutton on the occurrence of Master Alarm 
activation. 

Verify the RESTART light on the DSKY is on and the LGC Warning 
light on the CAUTION/WARNING panel is on. 

On the G/N panel press the MASTER ALARM pushbutton to reset. 

On the PSA Adapter Module (PSAAM) (410-31030), (dace the INHIBIT 
VOLTAGE FAIL switch to ON. 

Verify the LGC Warning light is off. 


83 



APOLLO G&N Specification 
ND1002380 REV B 

6.3.10.2.8 On the CRT, verify the +14 VDC LGC supply (GG 1020) is 
between 12.1 and 12.8 vdc. 

6.3.10.2.9 Record the final C-START setting. 

6.3.10.2.10 Enter in C-l56, +02514114. Verify the+14 VDC supply is 
14.0+0.5 vdc, and execute. 

6.3.10.2.11 On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to OFF. 

6.3.10.2.12 On the DSKY, press the Error Reset (RSET) pushbutton. 

6.3.10.2.12.1 Verify the RESTART light is off. 

6.3.10.2.13 Enter in C-156, ±XX.XI41114. (Enter values for XX.X in incremental 
steps to raise the+14 VDC to cause an LGC Restart.) Execute. 

6.3.10.2.14 Press the MARK X pushbutton on the occurrence of Master Alarm 
activation. 

\ _ • 

6.3.10.2.14.1 Verify the RESTART light on the DSKY is on and the LGC Warning 
light on the CAUTION/WARNING panel is on. 

6.3.16.2.14.2 On the G&N panel press the MASTER ALARM pushbutton to reset. 

6.3.10.2.15 On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to ON. 

6.3.10.2.16 Verify the LGC Warning light is off. 

6.3.10.2.17 On the CRT, verify the +14 VDC LGC supply (GG 1020) is between 
15.6 and 16. 5 vdc. 

6.3.10.2.18 Record the final C-START setting. 

6.3.10.2.19 Enter in C-156, +025141114. Verify the +14 VDC supply is 
14.0± 0. 5 vdc, and execute. 

6.3.10.2.20 On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to OFF. 

6.3.10.2.21 On the DSKY press the Error Reset (RSET) pushbutton. 

6.3.10.2.21.1 Verify the RESTART light Is off. 

6.3.10.2.22 Enter in C-156, ± XX. X041124. (Enter values for XX. X in incremental 
steps to lower the +4 VDC supply to cause an LGC Restart.) Verify and 
execute. 
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6.3.10.2.23 

6.3.10.2.23.1 

6.3.10.2.23.2 

6.3.10.2.24 

6.3.10.2.25 

6.3.10.2.26 

6.3.10.2.27 

6.3.10.2.28 

6.3.10.2.29 
6.3*10.2.30 

6.3.10.2.30.1 

6.3.10.2.31 

6.3.10.2.32 

6.3.10.2.32.1 

6.3.10.2.32.2 

6.3.10.2.33 

6.3.10.2.34 

6.3.10.2.35 
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Press the MARK X pushbutton on the occurrence of Master 
Alarm activation. 

Verify on the DSKY that the RESTART light is on and on the 
CAUTION/WARNING panel the LGC Warning light is on.. 

On the G&N panel press the MASTER ALARM pushbutton to reset. 

On the PSA AM, place the INHIBIT VOLTAGE FAIL switch to ON. 

Verify the LGC Warning light is off. 

On the CRT, verify Uie +4 VDC LGC supply (GG 1030) is between 
3.8 and 3.4 vdc. 

Record the final C-START setting. 

Enter in C-156, +020041124. Verify the +4 VDC LGC supply 
is 4.0± 0.22 vdc, and execute. 

. On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to OFF. 

On the DSKY press the Error Reset (RSET) pushbutton. 

Verify the RESTART light is oft 

Enter in C-156*XX. X041124. (Enter values for XX. X in incremental 
steps to raise the *4 VDC supply to cause an LGC Restart.) Verify 
and execute. 

Press the MARK X pushbutton on the occurrence of Master Alarm 
activation. 

On the DSKY, verify that the RESTART light is on and on the CAUTION/ 
WARNING panel the LGC Warning light is on. 

On the G&N panel press the MASTER ALARM pushbutton to reset. 

On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to ON. 

Verify the LGC Warning light Is oft 

On the CRT verify the *4 VDC LGC supply (GG 1030) is between. 

4.2 and 4.7 vdc. 


6.3.10.2.36 


Record the final C-START setting. 



6.3.10.2.37 

6.3.10.2.38 

6.3.10.2.38.1 
6.3.10.3 

6.3.10.3.1 

6.3.10.3.2 

6.3.10.3.3 


6.3.10.3.4 

6.3.10.3.4.1 

6.3.10.3.4.2 

6.3.10.3.5 

6.3.10.3.5.1 

6.3.10.3.5.2 

6.3.10.3.6 

6.3.10.3.7 

6.3.10.3.8 

6. 3.10.3.9 
6.3.10.3.10 
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Enter In C-156, +020041124. Verify the +4 VDC supply Is 4.0±0.22 vdc, 
and execute. 

On the DSKY press the Error Reset (RSET) pushbutton. 

Verify the RESTART light Is off. '. 

Voltage Margin Determination 

Verify the appropriate K-8TART tape for LM Self-Check Test Is on the 
K-START tape reader. The tape numbers and their associated Flight 
Ropes are found In Appendix II. 

Start the tape reader. 

When the tape reader stops, verify: 

R1 - +YYYYY (The value YYYYY Is flight Rope dependent and 
is found in Appendix U) 

R2 ■ +10538 (tape number} 

R3 * -000XX (tape revision number} 

Load E-Memory Program 

Start tape reader. 

When the tape reader stops, verify: 

R1 - 00101. 

Initiate Self-Check 
Start the tape reader. 

Verify that neither the RESTART nor PROG lights are lit. 

Enter In C-156, ± XX. X141114. (Enter values for XX. X In Incremental 
steps to attain a value for the +14 VDC LGC supply of 12.1 (+0.1, -0.0) vdc). 
Verify and execute. 

Record the final C-START setting. 

Enter in C-156, +XX.X041124. (Enter values for XX.X In Incremental 
steps to attain a value for the +4 VDC LGC supply of 3.4 (H). 1, -0.0) vdc}. 
Verify and execute. 

Record the final C-START setting. 

Verify that R2 Increments by 2 and that the PROG Caution light 
Is off. 


\ 
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6.3.10.3.11 


6.3.10.3.12 

a 

6.3.10.3.13 

6.3.10.3.14 

6.3.10.3.15 

6.3.10.3.16 

6.3.10.3.17 

6.3.10.3.18 

6.3.10.3.19 

6.3.10.3.20 

6.3.10.3.21 

6.3.10.3.22 

6.3.10.3.23 

6.3.10.3.24 

6.3.10.3.25 

6.3.10.3.26 

6.3.10.3.27 

6.3.10.3.28 

6.3.10.3.29 


6.3.10.3.30 


Enter In C-156, + XX.X141114. (Enter values for XX. X In 
Incremental steps to attain a value for the +14 VDC LGC supply 
of 16.4 (tO. 1, -0.0) vdc). Verify and execute. 

Record the final C-START setting. 

Verify that R2 Increments by 2 and the PROG Caution light is off. 

Enter in C-156, ±XX. X041124. (Enter values for XX. X in 
incremental steps to attain a value for the +4 VDC LGC supply of 
4.5(t0.1, -0.0) vdc). Verify and execute. 

Record the final C-START setting. 

Verify that R2 Increments by 2 and the PROG Caution light is off. 

Enter in C-156, ± XX.X141114. (Enter values for XX.X in 
incremental steps to attain a value for the +14 VDC LGC supply 
of 12.1 (to. 1, -0.0) vdc). Verify and execute. 

Record the final C-START setting. 

Verify that R2 Increments by 2 and that the PROG Caution light is off. 
Enter in C-156, +0251411114. Verify and execute. 

Enter in C-156, +0200411124. Verify and execute. 

Enter 0000 into R-155. 

Enter in C-156, +000001114. Verify and execute. 

Enter in C-156, +000001124. Verify and execute. 

On the CRT, verify the +14 VDC supply is 14.0+0.5 vdc, 
and the +4 VDC supply is 4.0+ 0.22 vdc. 

Start the tape reader (wait 30 seconds). 

On the DSKY, key RSET (Error Reset). 

On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to OFF. 

On Panel 5, set the override ANUN SW to OFF. Adjust the 
ANUN/NUM dimmer. 

Key in the following: 

VERB 36 ENTR 



6.3.11 

6.3.11.1 

6.3.11.2 

6.3.11.3 

6.3.11.4 

6.3.11.5 

6.3.11.6 

6.3.11.7 


6.3.11.8 

6.3.11.9 

6.3.11.10 

6.3.11.10.1 

6.3.11.10.2 
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LGC Clock Frequency Test 

Insure that LGC Operate power has been applied for a minimum of 10 
minutes. 

Verify that the counter is connected to the 3.2 kc signal on the hardline. 
Obtain a 30 second sample of clock frequency. 

Repeat 6.3.11.3 nine times. 

The average of the 10 previous readings shall be 30.00000044). 000060 
seconds. 

Insure that the System is not in IMU Operate. 

Enter the following on K-148: 

VERB 37 ENTR \ 

06 ENTR 

VERB 50 NOUN 25 shall flash 
Row 1 * 00062 

Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify 
the ST BY lamp is lit. 

Repeat steps 6.3.11.3 and 6.3.11.4. 

Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify 
the STBY lamp is not lit. Restart lamp may be on. VERB 37 shall flash 
on the DSKY. Enter VERB 36 ENTR on DSKY. Wait 10 seconds. 

MARK X Pushbutton Test. 

On the Computer Control and Reticle Dimmer assembly, press and hold 
MARK X pushbutton. 

On K-148 enter the following: 

VERB 05 NOUN 09 ENTR 

On the DSKY observe: 

Row 1 * 00112 
PROG alarm lamp is lit 

Press ERR RSET. 
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6.3.11.10.3 

6.3.11.10.4 

6.3.11.10.5 

6.3.11.10.6 
6.3.11.11 

6.3.11.11.1 

6.3.11.11.2 


6.3.11.11.3 

6.3.11.11.4 

6.3.11.11.5 

6.3.11.11.6 
6.3.11.12 
6.3.11.12.1 
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Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

Observe that DSKY Row 1 displays 00004. 

Release MARK X pushbutton. 

Observe that DSKY Row 1 displays 00000. 

MARK Y Pushbutton Test 

Press and hold the MARK Y Pushbutton on the Computer Control and 
Reticle Dimmer Assembly. 

On K-148 enter the following: 

VERB 05 NOUN 09 ENTR 

\ 

On the DSKY observe: 

Row 1 - 00112 
PROG alarm lamp is lit 

Press ERR RSET. 

Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

Observe that DSKY Row 1 displays 00010. 

Release the MARK Y pushbutton. 

Observe that DSKY Row 1 displays 00000. 

REJECT Pushbutton Test 

Press and hold the REJECT pushbutton on the Computer Control and 
Reticle Dimmer assembly. 
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6.3.11.12.2 


6.3.11.12.3 

6.3.11.12.4 

6.3.11.12.5 

6.3.11.12.6 

6.3.11.13 

6.3.11.13.1 

6.3.11.13.2 

6.3.11.13.3 

6.3.11.14 

6.3.11.14.1 

6.3.11.14.2 

6.3.11.14.3 

6.3.11.14.4 
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On CRT verify FAILREG - 00112 


PROG alarm lamp is lit 

Press ERR RSET. 

Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR . 

Observe that DSKY Row 1 displays 00020. 

Release the REJECT pushbutton. 

Observe that DSKY Row 1 displays 00000. 

Reticle Brightness Control Test , 

On the DSKY perform the following operation: 

VERB 36 ENTR 

On panel 11 close PGNS AOT lamp circuit breaker. On the Computer Con¬ 
trol and Reticle Dimmer assembly, rotate the RETICLE BRIGHTNESS 
control to its m inimum light intensity position. View through the AOT 
and verify that the Reticle lamp is off. 

While viewing through the AOT, slowly rotate the RETICLE BRIGHTNESS 
control to increase the reticle brightness until a stop is reached. Observe 
that the reticle brightness has increased in intensity. Return RETICLE 
BRIGHTNESS control to off state. On panel 11 open PGNS AOT lamp cir- 
cuft breaker. 

AOT Eyepiece Heater Test. 

Secure milliammeter HP 428B and current probe HP 428A-21A. % 

Locate PI at Computer Control and Reticle Dimmer assembly. Push lacing 
cord away from PI back to fifth tie point. 

Clip current probe HP 428A-21A to blue wire in cable with red arrow point¬ 
ing away from PI. Measure and record current indication. The current 
shall be between 139 and 244 ma. 

Remove current probe, push lacing cord back to PI and spot tie. 
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6.3.12 Gimbal Friction Test 

6*. 3.12.1 Inner Gimbal Friction Test. 

6.3.12.1.1 On K-148 enter the following sequence: 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 


6.3.12.1.2 On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (*00150). 

6.3.12.1.3 Set up Analog Recorder to monitor the following signals. 


Meas. No. 

Signal Name 

a. 

GG 2110 

IG Torque Motor Current 

b. 

GG 2106 

IG Servo Error Total 

c. 

GG 2107 

IG Servo Error In Phase 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

GG 2113 

IG IX Resolver Cosine 

f. 

GG 2220 

IG CDU Fine Error 

g- 

GG 1201 

IMU 28V 1% 800 CPS 

h. 

GG 2221 

IG CDU Coarse Error 


6.3.12.1.4 


Set up Analog Recorder to monitor the following signals: 
Meas. No. Signal Name 


GG 2300 PIPA TEMP 


GG 1520 +28 VDC LGC OPR BUS 
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6.3.12.1.5 After 10 seconds has elapsed since Step 6.3.12.1.1, enter the following 
into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR (OGC) 

00000 ENTR 

6.3.12.1.6 Verify on CRT, DSKY display 

VERB 21 NOUN 01 
Rl » 00000 
R3 » 02737 


6.3.12.1.7 


6.3.12.1.8 


On K-148 enter the following sequence: 


NOUN 15 
00000 
37777 
37743 
00000 
00000 


ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR ENTR \ 
ENTR ENTR : 
ENTR (once) 


IG -360* TORQUE 


6.3.12.1.9 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.1.10 Monitor analog recorder. When the IG Torque Motor Current signal 
(GG 2110) drops to a quiescent level (approximately 12 minutes), stop 
the recorders. 


6.3.12.1.11 


On K-148 enter the 

following sequence: 

VERB 40 NOUN 20 

ENTER Wait 10 seconds 

VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

Wait 15 seconds 

* 

VERB 41 NOUN 20 

ENTR 

+27000 

ENTR 

+27000 

ENTR 
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6.3.12.1.11 +27000 ENTR 

(Continued) Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

460000 ENTR 

+00000 ENTR 

400000 ENTR 


6.3.12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all indicate +00000 (±00150). 

6.3.12.1.13 After 10 seconds has elapsed since Step 6.3.12.1.11, enter the following 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

00000 ENTR 


6.3.12.1.14 Verify on CRT, DSKY display. 

VERB 21 NOUN 01 

R1 - 00000 \ 

R3 * 02737 * 


6.3.12.1.15 

On K-148 enter the 

following sequence: 


NOUN 15 

ENTR 


00000 

ENTR ENTR 


40000 

ENTR ENTR 


40034 

ENTR ENTR 


00000 

ENTR ENTR 


00000 

ENTR (once) 


40034 

ENTR ENTR 


Verify R1 * 40034 



00000 

ENTR ENTR 


Verify R1 * 00000 



00000 

ENTR (once) 


Verify R1 » 00000 


6.3.12.1.16 

IG +360* TORQUE 


6.3.12.1.17 

On K-148 enter the 

i following sequence 


VERB 42 

ENTR 


VERB 33 

ENTR 


6.3.12.1.18 Monitor analog recorder. When the IG Torque Motor Current signal 

(GG 2110) drops to a quiescent level (approximately 12 minutes), stop 
the recorders. 
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6.3.12.2 


6.3.12.2.1 


6.3.12.2.2 


6.3.12.2.3 


6.3.12.2.4 


Outer Qimbal Friction Test 

On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR, Wait 10 seconds 
VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR . 

+00000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
+17000 ENTR 

+17000 ENTR 

+17000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
+27000 ENTR 

+27000 . ENTR 

+27000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (±00150). 


Set up analog recorder to monitor the following: 


Meas. No. 

Signal Name 

a. GG 2167 

OG Servo Error In Phase 

b. GG 2170 

OG Torque Motor Current 

c. GG 2166 

OG Servo Error Total 

d. GG 2280 

OG CDU Fine Error 

e. GG 2172 

OG IX Resolver Sine 

f. GG 2173 

OG IX Resolver Cosine 

g. GG 2281 

OG CDU Coarse Error 


After 10 seconds has elapsed since Step 6.3.12.2.1, enter the following 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

37777 ENTR 
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6.3.12.2.5 


6.3.12.2.6 


6.3.12.2. 7 
6.3.12.2.8 


6.3.12.2.9 


Verify on CRT, DSKY display 

VERB 21 NOUN 01 
R 1 * 37777 
R3 * 02737 

On K-148, enter the following sequence: 

NOUN 15 ENTR 

37743 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR (once) 

OG -360* TORQUE 

On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR \ 

Monitor analog recorder. When the OG Torque Motor Current signal 
(GG 2170) drops to a quiescent level (approximately 12 minutes) stop 
the recorders. 


6 . 3 . 12 .2.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTER, Wait 10 seconds 


VERB 41 NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+27000 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 
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6.3.12.2.11 On the CRT, verify CDU X, CDU Y, CDU Z indicate 400000 (400150). 

0.3.12.2.12 After 10 seconds has elapsed since Step 6.3.12.2.10, enter the following 

sequence into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

40000 ENTR 

6.3.12.2.13 Verify on CRT, DSKY display: 

VERB 21 NOUN 01 * 

R1 * 40000 
R3 - 02737 

6.3.12.2.14 On K-148 enter the following sequence: 

ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR ENTR 

6.3.12.2.15 OG +360* TORQUE 

6.3.12.2.16 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.2.17 Monitor analog recorder. When the OG Torque Motor Current signal 
(GG 2170) drops to a quiescent level (approximately 12 minutes) stop 
the recorders. 

6.3.12.3 Middle Gimbal Friction Test. 

6.3.12.3.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR, Wait 10 seconds 
VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
+17000 ENTR 

+17000 ENTR 

+17000 ENTR 

Wait 15 seconds 


NOUN 15 
40034 
00000 
00000 
00000 
00000 


1 
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6.3.12.3.1 

(Continued) 


6.3.12.3.2 


6.3.12.3.3 


6.3.12.3.4 


6.3.12.3.5 


6.3.12.3.6 


VERB 41 NOUN 20 ENTR 
+27000 ENTR 

+27000 ENTR 

+27000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

460000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
460000 ENTR 

460000 ENTR 

+06750 ENTR 

On the CRT, verify CDU X * +00000*00200, CDU Y - +00000*00150, and 
CDU Z » +06750*00200. 


Set up analog recorder to monitor the following: 


Meas. No. s Signal Name 


a. GG 2136 

b. GG 2137 

c. GG 2140 

d. GG 2143 

e. GG 2250 

f. GG 2142 

g. GG 2251 


MG Servo Error Total 
MG Servo Error In Phase 
MG Torque Motor Current 
MG IX Resolver Cosine 
MG CDU Fine Error 
MG IX Resolver Sine 
MG CDU Coarse Error 


After 10 seconds have elapsed since Step 6.3.12.3.1, enter the following 
sequence into K-148: 


VERB 21 NOUN 01 ENTR 
02737 ENTR 

60000 ENTR 


Verify on CRT, DSKY display: 

VERB 21 NOUN 01 
R1 * 00000 
R3 = 02737 


On K-148 enter the following sequence! 

NOUN 15 ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

14000 ENTR ENTR 

00000 ENTR (once) 
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6.3.12.3.7 MG -135* TORQUE 

6:3.12.3.8 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.3.9 Monitor analog recorder. When MG Torque Motor Current (GG 2140) 
drops to a quiescent level (approximately 6 minutes), stop the recorders. 

6.3.12.3.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR, Wait 10 seconds 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

Wait 15 seconds ‘ * 

VERB 41 NOUN 20 ENTR 
4-17000 ENTR 

4-17000 ■ ENTR 

4-17000 ‘ ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
4-27000 ENTR 

+27000 ENTR 

4-27000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

+00000 ENTR 

-06750 ENTR 

6.3.12.3.11 On the CRT, verify CDU X » +00000+00200, CDU Y - +00000+00150, and 
CDU Z - -06750+00200. 

6.3.12.3.12 After 10 seconds has elapsed since Step 6.3.12.3.10, enter the following 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

00000 ENTR 

6.3.12.3.13 On the CRT, verify DSKY display: 

VERB 21 NOUN 01 
R1 * 00000 
R3* 02737 
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6.3.12.3.14 


6.3.12.3.15 

6.3.12.3.16 

6.3.12.3.17 

6.3.12.3.18 


6.3.12.4 

6.3.12.4.1 

6.3.12.4.2 
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On K-148 enter the following sequence: 

NOUN 15 
00000 
00000 * 

00000 
63777 
77777 

MG +135* TORQUE 

On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 


ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR (once) 


Monitor analog recorder. When the MG Torque Motor Current signal 
(GG 2140) drops to a quiescent level (approximately 6 minutes) stop the 
recorders. 

On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seconds 
VERB 36 ENTR 

Test Analysis. 

Remove the strip charts from analog recorders. 

Examine the traces of the recorded measurements for all six phases of 
this test to detect aqy sharp discontinuities. Disregard transients of 0.5 
second duration or less on the Glmbal Torque Motor current traces and 
disregard all transients on the CDU Fine Error and CDU Coarse Error 
traces. The Glmbal Torque Motor currents shall not exceed 0.125 am¬ 
pere. The CDU Fine Error measurements shall not exceed ± 70 mv rms. 
The CDU Coarse Error measurement shall not exceed ± 680 mv rms. 
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6.3.13 

6.3.13.1 

6.3.13.1.1 


6.3.13.1.2 

6.3.13.1.3 


6.3.13.1.4 

6.3.13.1.5 

6.3.13.1.6 

6.3.13.1.7 

6.3.13.1.8 

6.3.13.1.9 


Stabilization Loop Step Response Test 
IG Response Test 

On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR, Wait 10 seconds 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

On CRT, verify IG MG, and OG gimbal angles are between 358 and 002, 


Set up analog recorder to monitor the following: 

Meas. No. 

Siznal Name 

a. 

GG 2106 

IG Servo Error Total 

b. 

GG 2107 

IG Servo Error In Phase 

c. 

GG 2110 

IG Torque Motor Current 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

GG 2113 

IG IX Resolver Cosine 

f. 

GG 2220 

IG CDU Fine Error 

K- 

GG 1201 

IMU 28V 1 PCT 800 CPS 

On 

K-148 enter the following: 


VERB 40 NOUN 20 ENTR, Walt 10 seconds 

On the CRT verify CDU X, CDU Y AND CDU Z indicate 400000*00200. 

CAUTION: If the transients caused by the subsequent step input do 

* not settle within 15 seconds, remove IMU Operate Power. 

Enter 1000 into R-155. 

Press XEQ/SEAL pushbutton on R-155 to enter the DC step voltage into 
the IG stabilization loop. 

Prepare to start analog recorder. 

Enter 0000 into R-155. Start analog recorder. Press the XEQ/SEAL 
pushbutton to remove the step input to the IG stabilization loop. 

After the transient on the recorder has settled, stop this recorder. 


6.3.13.1.10 



6.3.13.1.11 

6.3.13.2 
6.3.13.2.1 


6.3.13.2.2 

6.3.13.2.3 

6.3.13.2.4 

6.3.13.2.5 

6.3.13.2.6 

6.3.13.2.7 

6.3.13.3 

6.3.13.3.1 
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From the Servo Error In Phase signal recorder trace measure the time 
interval (Tl, Fig. 2) between the removal of the step input to the point 
at which the trace settles to within 5 percent of the step magnitude (A, 
Fig. 2). The period Tl, shall not exceed 0.1 second and the trace shall 
have no more than 3 overshoots. 

MG Response Test 

Set up analog recorder to monitor the following: 


Meas. No. Signal Name 


a. 

GG 2136 

MG Servo Error Total 

b. 

GG 2137 

MG Servo Error In Phase 

c. 

GG 2140 

MG Torque Motor Current 

d. 

GG 2142 

MG IX Resolver Sine 

e. 

GG 2143 

MG IX Resolver Cosine 

f. 

GG 2250 

MG CDU Fine Error 

g. 

GG 1201 

IMU 28V 1% 800 cps 


On the CRT, verify CDU X, CDU Y and CDU Z indicate -KJ0000 (±00200). 

CAUTION: If the transients caused by the subsequent step input do 

not settle within 15 seconds, remove IMU Operate Power. 

Enter 0100 into R-155. Press XEQ/8EAL pushbutton R-155 to enter the 
DC step voltage into the MG stabilization loop. 

Prepare to start analog recorder. 

Enter 0000 into R-155. Start analog recorder. Press XEQ/SEAL push¬ 
button to remove the step input to the MG stabilization loop. 

After the transient on the recorder has settled, stop the recorder. 

From the Servo Error In Phase signal recorder trace measure the time 
interval (Tl Fig. 2) between the removal of the step input to the point at 
which the trace settles to within 5 percent of the step magnitude (A, Fig. 2). 
The period Tl, shall not exceed 0.1 seconds and the trace shall have no 
more than 3 overshoots. 

OG Response Test 

Set up analog recorder to monitor the following: 

Meas. No. Signal Name 

a. GG 2166 OG Servo Error Total 

b. GG 2167 OG Servo Error In Phase 

c. GG 2170 OG Torque Motor Current _ 
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6.3.13.3.1 
(Continued) 


6.3.13.3.2 


6.3.13.3.3 


6.3.13.3.4 


6.3.13.3.5 


6.3.13.3.6 


6.3.13.3.7 


6.3.13.3.8 


Meas. No. 


Signal Name 


d. GG 2172 

e. GG 2173 

f. GG 2280 

g. GG 1201 


OG IX Resolver Sine 
OG IX Resolver Cosine 
OG CDU Fine Error 
1MU 28V 1% 800 cpe 


On the CRT, verify CDU X, CDU Y and CDU Z indicate 400000 (±00200). 


CAUTION: If the transients caused by the subsequent step input do not 
settle within 15 seconds, remove IMU Operate Power. 


Enter 0010 into R-155. Press XEQ/SEAL pushbutton on R-155 to enter 
the DC step voltage into the OG stabilization loop. 

Prepare to start analog recorder. 

Enter 0000 into R-155. Start analog recorder. Press XEQ/SEAL push¬ 
button to remove the step input to the OG stabilization loop. 

After the transient on the recorder has settled, stop the recorder. 

From the Servo Error In Phase signal recorder trace, measure the time 
interval (Tl, Fig. 2) between the removal of the step input to the point at 
which the trace settles to within 5 percent of the step magnitude (A, Fig. 2). 
The period, Tl, shall not exceed 0.1 second and the trace shall have not 
more than 5 overshoots. 


On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 
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Step Out 



L— T1— H 


TYPICAL STAB LOOP RESPONSE TO STEP INPUT 
FIGURE 2 
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6.3.15 

6.3.15.1 

6.3.15.2 


6.3.15.3 
6.3.15.4. 

6.3.15.4.1 

6.3.15.4.2 

6.3.15.5 

6.3.15.5.1 

6.3.15.5.2 
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AOT Functional Accuracy Test 

NOTE: Use of a Dioptometer la required when sighting through 
AOT. The included angles between target LOS shall be known to 
± 10 arc-seconds. The elevation oi each taiget LOS shall be known 
tp ± 15 arc-seconds. 

Insure that the GftN System la In the Operate Mode. 

While viewing through the AOT, instruct a target operator to 
translate (vertically and laterally) and rotate (in azimuth and elevation) 
a target until the center of the reticle is visible in the Left and Forward 
detent AOT positions. 

Note: Insure that the target remains stable during the following 
AOT readings. 

Plate the AOT in the L detent position. 

Rotate the AOT control knob until the center of the target reticle is 
superimposed between the double "Y" reticle. Read and record the 
dial indication as LY1 - ± XXX, XX. 

Rotate the AOT control knob until the center of the target reticle . 
is no longer superimposed between the double "Y" reticle. 

Repeat the preceding two steps, 6.3.15.4 and 6.3.15.4.1, two more 
times and average the three results. Record the following: 

LY2 - ± XXX. XX 
LY3 - ± XXX. XX 
LY(AVG) - ± XXX. XX 

Rotate the AOT control knob until the center of the target reticle 
is superimposed between the double lines of the spiral reticle. 

Read and record the dial indication as LSI ■ ±XXX. XX. 

Rotate the AOT control knob until the center of the target reticle is 
no Longer superimposed between the double lines of the spiral reticle. 

% Repeat the preceding two steps, 6.3.15.5 and 6.3.15.5.1, two more » 
times and average the three results. Record the following: 
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6.3.15.5.2 -continued- 

LS2 - ± XXX. XX 
LS3 » ± XXX. XX 
LS(AVQ - ±XXX. XX. 

6.3.15.6 Rotate the AOT Into the F detent position. 

6.3.15.7 Rotate the AOT control knob until the center of the target reticle is 
superimposed between the double "Y" reticle. Read and record the 
dial indication as FY 1 * ± XXX. XX. 

6.3.15.7.1 Rotate the AOT control knob until the center of the target reticle is no 
longer superimposed between the double "Y" reticle. 

6.3.15.7.2 Repeat the preceding two steps, 6.3.15.7 and 6.3.15. 7.1, two more 
times and average the three results. Record the following: 

FY2 * ± XXX. XX 
FY3- ±XXX.XX 

FY(AVG) «±XXX.XX. \ 

6 . 3.15.8 Rotate the AOT control knob until the center of the target reticle is 
superimposed between the double lines of the spiral reticle. Read and 
record the dial indications as FS1 ■ ±XXX. XX 

6.3.15.8.1 Rotate the AOT control knob until the center of the target reticle is 
so longer superimposed between the double lines of the spiral reticle. 

6.3.15.8.2 Repeat the preceding two steps, 6.3.15. 8 and 6.3.15.8.1, two more times 
sad average the three results. Record the following: 

FS2 ■ ± XXX. XX 
F83 ■ ±XXX. XX 
FS(AVQ - ±XXX.XX 

6.3.15.9 AOT Angle Calculation 

6.3.15.10 On K-148 enter the following sequence: 

VERB NOUN 20 ENTR 

±XXXXX ENTR (270* - S/C AZ) 

400000 ENTR 

402858 ENTR 

Verify the NO ATT light Is illuminated. 
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6.115.11 

6.3.15.12 


6.3.15.13 

6.3.15.14 

6.3.15.15 

6.3.15.16 

6.3.15.17 
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On K-148 enter the following sequence: 

VERB 25 NOUN 07 ENTR 

00104 ENTR 

00200 ENTR 

00001 ENTR 


On K-148 enter the following detent calibration data: 


VERB 21 NOUN 03 

03404 

± XXX. XX 

03405 

± XXX. XX 

03406 

± XXX. XX 

03407 

± XXX. XX 

03410 

± XXX. XX 

03411 

± XXX. XX 


ENTR 

ENTR 

ENTR ENTR 
ENTR 

ENTR ENTR 
ENTR 

ENTR ENTR 
ENTR 

ENTR ENTR 
ENTR 

ENTR ENTR 

ENTR 

ENTR 


(L detent AZ) 
(F detent AZ) 
(R detent AZ) 
(L detent EL) 
|Fdetent El) 
(R detent El) 


On K-148 enter the following: 

VERB 37 ENTR 

00051 ENTR 


Verify PROG Is 51 on DSKY. 


Verify VERB 50 NOUN 25 flashing and DSKY display should be: 
Rl- 00015 


On K-148 enter: 

VERB 33 ENTR 


Verify VERB 01 NOUN71 flashing and DSKY display for Rl is: 
Rl « 00CDE 

C Is the AOT detent code. D and E give the octal star code. 

On K-148 enter the following sequence: 

VERB 21 ENTR 

00110 ENTR 

VERB 33 ENTR 
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6.3. IS. 18 

6.3.15.19 

6.3.15.20 

6.3.15.21 

6.3.15.22 

6.3.15.23 

6.3.15.24 

6.3.15.25 

6.3.15.26 

6.3.15.27 

6.3.15.28 


Verify VERB 54 NOUN 71 flashing and DSKY display: 

R1 - 00110 

On Computer Control and Reticle Dimming Assembly, press 
the 'MARK X pushbutton. 

VERB 06 NOUN 79 shall flash and the DSKY shall display: 


R1« XXX. XX (Cursor Angle) 
R2 - XXX. XX (Spiral Angle) 
R3 - XXXXX (Position Code) 

On K-148 enter the following: 


VERB 25 

ENTR 

♦ XXX. XX 

ENTR 

♦ XXX. XX 

ENTR 

♦00001 

ENTR 

VERB 33 

ENTR 


(LY (AVG) from 6.3.15.4.2) 
(LS(AVG) from 6.3.15.5.2) 


Verify that VERB 01 NOUN 71 flashes and Rl - 00110. 


On K-148 enter the following: 

VERB 21 ENTR 

00210 ENTR 

VERB 33 ENTR 

VERB 54 NOUN 71 shall flash and Rl * 00210. 


On Computer Control and Reticle Dimming Assembly, press 
the MARK X pushbutton. 

Verify VERB 06 NOUN 79 flashing. The DSKY display shall be: 

Rl » XXX. XX (Cursor Angle) 

R2 - XXX. XX (Spiral Angle) 

R3 - XXXXX (Position Code) 


On K-148 enter the following sequence: 


VERB 25 

ENTR 

♦ XXX. XX 

ENTR 

♦ XXX. XX 

ENTR 

♦00002 

ENTR 

VERB 33 

ENTR 


(FY (AVG) from 6.3.15. 7.2) 
(FS(AVG) from 6.3.15.8.2) 


When VERB 06 NOUN 05 flashes, record Rl. Rl shall not exceed 

0±. 08°. i 
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On K-148 enter the following: 


VERB 36 

ENTR 

VERB 25 

NOUN 07 ENTR 

01303 

ENTR 

00040 

ENTR 

00001 

ENTR 
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6.3.16 

6.3.16.1 

6.3.16.2 

6.3.16.3 

6.3.16.4 

6.3.16.5 

6.3.16.6 


Flight Rope Fixed Memory Bank Sum Check 

MOTE: Before proceeding with this test, obtain a Computer Program listing 
of the flight program being tested. Prepare a list of the bank CKSM 
bugger words. 

Verify G&N System in Standby Mode. 

On K-148 enter the following sequence: 

Press ERR RSET 

VERB 56 ENTR 

Observe VERB 05 NOUN 01 flashing 

Record the CRT DSKY display indications. 

Row 1 » AAAAA Bank Sum 

Row 2 = 000BB Bank Number 

Row 3 * CCCCC (Bank CKSM bugger word) 

Row i shall be the same as or the complement of the number displayed in Row 
2. Row 3 Indication shall be the same as the bugger word recorded above for 
the bank tested. 

On K-148 enter VERB 33 ENTR 

Repeat paragraphs 6.3.16.3 and 6.3.16.4 until all memory bank sums have 
been checked. 

On K-148 enter VERB 34 ENTR. 
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6.3.17 


6.3.17.1 

6.3.17.1.1 


6.3.17.1.2 

6.3.17.2 
6.3.17.2.1 


RR/CDU Control Test 

NOTE: RR CDU testing requires that the Rendezvous Radar is operating. The 
Rendezvous Radar is not activated until Integrated testing. To insure 
thftt the RR CDU's are operating properly the minimum requirements 
for RR CDU testing are presented here so that they may be included 
as part of the requirements to be demonstrated at the first opportunity 
after Rendezvous Radar activation. 

Initialization 

On K-148 enter the following: 

VERB 36 ENTR, Wait 10 seconds 

VERB 41 NOUN 72 ENTR 

404500 ENTR 

404500 ENTR 

Wait 10 seconds * 

VERB 41 NOUN 72 ENTR ^ 

400000 ENTR 

400000 ' ENTR 

\ ERB 04 NOUN 06 shall flash. 

Verify Row 2 * 00002 

If Row 2 display is correct proceed to next step. If it is not correct, enter the 
following on K-148: 

VERB 22 ENTR 

00002 ENTR 

On K-148 enter the following: 

VERB 33 ENTR 

Wait 25 seconds before continuing. 

CDU Fine and CDU Coarse Error 


Set up analog recorder to monitor the following: 


Meas. No. 

Signal Name 

a. GG 3311 

Shaft CDU Fine Error 

b. GG 3312 

Shaft CDU Coarse Error 

c. GG 3321 

Trunnion CDU Fine Error 

d. GG 3322 

Trunnion CDU Coarse Error 
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6.3.17.2.2 


6.3.17.2.3 


6.3.17.2.4 

6.3.17.2.5 
6.3.17.3 
6.3.17.3.1 


6.3.17.3.2 


On K-148 enter the following: 

VERB 36 ENTR, Wait 10 seconds 

VERB 41 NOUN 72 ENTR 
+04500 ENTR 

+04500 ENTR 

VERB 04 NOUN 06 shall flash. 

Verify Row 2 - 00002 
VERB 33 ENTR 


Wait 10 seconds. Verify on CRT that RR CDU Trunnion and Shaft angles indicate 
045.00+000.30 deg. 

Verify the following signals on the CRT: 


RR Shaft IX Sine (GG 3304) 

RR Shaft IX Cos (GG 3305) 

RR Trunnion IX Sine (GG 3324) 

RR Trunnion IX Cos (GG 3325) 

Verify CDU Fine Errors (GG 3311, 


18.4+1.84 VRMS 
18.4il.84 VRMS 
18.4+1.84 VRMS 
18. 4+1.84 VRMS 

GG 3321) do not exceed 0.07 volts, 


Verify CDU Coarse Errors (GG 3312, GG 3322) do not exceed 0.680 volts. 
RR CDU Fail. 


On K-148 enter the following: 

VERB 36 ENTR, Wait 10 seconds 

VERB 41 NOUN 72 ENTR 

+00100 ENTR 

+00000 ENTR 

VERB 04 NOUN 06 shall flash 

Verify Row 2 » 00002 

VERB 33 ENTR 

VERB 21 NOUN 10 ENTR 

00012 ENTR 

00001 ENTR 

Verify RR CDU Fail and Tracker Alarm come ON in approximately 10 seconds. 
Press ERR RSET 

VERB 36 ENTR, Wait 10 seconds 

VERB 41 NOUN 72 ENTR 
+00000 ENTR 

400000 ENTR 

VERB 44 * ENTR 


111 



APOLLO G&N Specification 
ND1002380 REV B 


6.3.17.3.2 +00100 ENTR 

(Continued) VERB 04 NOUN 06 shall flash 

Verify Row 2 = 00002 
VERB 33 ENTR 

VERB 21 KOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Verify RR CDU Fail and Tracker Alarm come ON in approximately 10 seconds. 

6.3.17.3.3 On K-148 enter the following: 

Press ERR RSET 

VERB 36 ENTR, Wait 10 seconds 

VERB 41 NOUN 72 ENTR 

+03375 ENTR 

+00000 ENTR 

VERB 04 NOUN 06 shall flash 

Verify Row 2 * 00002 \ 

VERB 33 ENTR O, 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Verify RR CDU Fail and Tracker Alarm come ON in approximately 10 seconds. 

6.3.17.3.4 On K-148 enter the following: 


Press ERR RSET 

VERB 36 ENTR, Wait 10 seconds. 

VERB 41 NOUN 72 ENTR 
+00000 ENTR 

+03375 ENTR 

VERB 04 NOUN 06 shall flash 
Verify Row 2 * 00002 
VERB 33 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Verify RR CDU Fail and Tracker Alarm come ON in approximately 10 seconds. 

6.3.17.3.5 On K-148 enter the following: 


Press ERR RSET 


VERB 44 

ENTR 

VERB 41 NOUN 72 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

VERB 44 

ENTR 
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APPENDIX I 

' MEASUREMENT TOLERANCES 


PSAAM and/or 
G4N Teat SCA Uncertainty 


Signal 

Link 

Signal Name ' 

Requirement 

% of Full Scale 

GG 1020 

4* 

414 vdc LGC Supply 

14.040. 4 vdc 

0% 

GG 1030 

4 

44 vdc LGC Supply 

4.040.2 vdc 

0% 

GG 1040 

5** 

4120 vdc PIPA Supply 

12046.0 vdc 

1% 

GG 1070 

4 

44 vdc CDU Supply 

4.040.2 vdc 

0% 

GG 1100 

4 

-28 vdc Supply 

-27.546.0 vdc 

0% 

GG 1110 

5 

2.5 vdc Telemetry Bias No. 1 

2.54.06 vdc 

0% 

GG 1201 

5 

IMU 28V 800 cpa 1% 

28.0040.56V rms 

1% 

GG 1202 

4 

IMU 28V 800 cpe 5% 

28.04l.4V rma 

0.33% 

GG 1203 

4 

IMU 28V 800 cpa 5% 

28.042.1V rma 

0.33% 

GG 1331 

5 

3.2 kc 28V Supply 1% 

28.640.56V rma 

1% 

GG 1500 

4 

428 vdc IMU OPER BUS 

28.0-3.5, 45.5 vdc 

0% 

GG 1510 

4 

428 vdc IMU STBY BUS (Stby mode) 

28.0-6.0, 45.5 vdc 

0% 

GG 1513X 

5 

428 vdc IMU STBY/OFF 

28.041 vdc 

0% 

GG 1520 

4 

' 428 vdc LGC OPER BUS 

28.0-3.5, 45.5 vdc 

0% 

GG 1523X 

5 

428 vdc LGC Operate 

28.041 vdc 

0% 

GG 2001 

5 

XPIPAS.G. OUT IN PH 

42.540.128V rma at lg 

3% 

GG 2021 

5 

YPIPAS.G. OUT IN PH 

42.540.128V rms at lg 

3% 

GG 2041 

5 

Z PIPA S. G. OUT IN PH 

42.540.128V rma at lg 

3% 

GG 2106 

4 

IG Servo Error Total 

0.0460 MV rms at null 

1% 

GG 2110 

4 

IG Torque Motor Current 

0.125 AMP Max during 
fine Align Torque 

any 0% 

GG 2112 

5 

IG IX Resolver Out-Sine 

18.441.84V rms at 45* 

2.5% 

GG 2113 

5 

IG IX Resolver Out-Cosine 

18.441.84V rms at 45* 

2.5% 

GG 2136 

4 

MG Servo Error Total 

0.0460 MV rms at null 

1% 

GG 2140 

4 

MG Torque Motor Current 

0.125 AMP Max during 
any fine Align Torque 

0% 

GG 2142 

5 

MG IX Resolver Out-Sine 

18.441.84V rms at 45* 

2.5% 

GG 2143 

5 

MG IX Resolver Out-Cosine 

18.441.84V rms at 45* 

2.5% 

GG 2166 

4 

OG Servo Error Total 

0.0460 MV rms at null 

1% 

GG 2170 

4 

OG Torque Motor Current 

0.125 AMP Max during 
fine Align Torque 

0% 

GG 2172 

5 

OG IX Resolver Out-Sine 

18.441.84V rms at 45* 

2.5% 

GG 2173 

5 

OG IX Resolver Out-Cosine 

18.441.84V rms at 45* 

2.5% 

GG 2219 

5 

Pitch Attitude Error 

5.0540.5V rms at 17* 

0.67% 

GG 2221 

4 

IG CDU Coarse Error 

0.040.68V rms at null 

0.29% 

GG 1510 

41 Link 4 
♦* Link 5 

4 428 vdc IMU STBY BUS (Oper. mode) 28. 0-4. 5, 44. 5 vdc 

- PSAAM Output Signal 

- SCA Output Signal 

0% 
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APPENDIX I (Continued) 





G&NTest.t 

PSAAM and/or 
SCA Uncertainty 

'Signal 

Link 

Signal Name 

Requirement 

% of Full Scale 

GG 2249 


YAW Attitude Error 

5.0540.5V rms at 17* 

0.67% 

GG 2251 

4 

MG CDU Coarse Error 

0.040.68V rms at null 

0.29% 

GG 2279 

5 

Roll Attitude Error 

5.0540.5V rms at 17° 

0.67% 

GG 2281 

4 

OG CDU Coarse Error 

0.040.68V rms at null 

0.29% 

GG 2300 

5 

PIPA Temperature 

130.541.5*F in Operate 

2% 

GG 2302 


IMU Heater Current On 

2841 vdc 

0% 

GG 3304 

5 

RR Shaft IX Resolver Out-Sine 

18.441.84V rms at 45" 

2.5% 

GG 3305 

5 

RR Shaft IX Resolver Out-Cosine 

18.44:1. 84V rms at 45* 

2.5% 

GG 3312 

4 

RR Shaft CDU Coarse Error 

0.040.68V rms at null 

1% 

GG 3322 

4 

RR Trunnion CDU Coarse Error 

0.040.68V rms at null 

1% 

GG 3324 

5 

RR Trunnion IX Resolver Out-Sine 

18.441.84V rms at 45* 

2.5% 

GG 3325 

5 

RR Trunnion IX Resolver Out- 
Cosine 

18.441.84V rms at 45* 

2.5% 

GG 4300 

4 

LGC Temperature 

87.5±42.5*F 

6.23% 

GG 6020 


PIPA Calibration Module 
Temperature 

67.5422.5* F 

0.23% 

GG 6021 

4 

-PSA Temperature 

85425.0*F 

0% 

NG 1338 

4 

PHDIFF 3.2KC 28V/LGC SYNC 

0* 410* 

3% 

NG 1021 

4 

14 VDC LGC Noise RMS 

0.2 VRMSMax 

0% . 

NG 1022 


14 VDC LGC Noise Peak 

5 volts with rise time of 
2 to 5 fiaec 

0% 

NG 1031 

4 

4 VDC LGC Noise RMS 

0.2 VRMSMax 

0% 

NG 1032 

4 

4 VDC LGC Noise Peak 

5 volts with rise time of 
2 to 50 fiaec . 

0% 

NG 1071 

4 

4 VDC CDU Noise RMS 

0.1 VRMS Max 

0% 

NG 1072 

4 

4 VDC CDU Noise Peak 

5 volts with rise time of 
2 to 50 fiaec 

0% 

NG 1501 

4 

28 VDC IMU Operate Noise RMS 

1.0 VRMS Max 

0% 

NG 1502 

4 

28 VDC IMU Operate Noise Peak 

5 volts with rise time of 
2 to 50 fiBec 

0% 

NG 1511 

4 

28 VDC IMU Standby Noise RMS * 

1.0 VRMS Max 

0% 

NG 1512 


28 VDC IMU Standby Noise Peak 

5 volts with rise time of 
2 to 50 fiaec 

0% 

NG 1521 

4 

28 VDC LGC Operate Noise RMS 

2.0 VRMS Max 

0% . 

NG 1522 

4 

28 VDC LGC Operate Noise Peak 

5.0 volts with rise time of 0% 

2 to 50 fiaec 
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APPENDIX H 

K-START TAPE INFORMATION 


Name 

Number* 

Rl*YYYYY 
Program Rl Display 

LM Self-Check Test 

F10L004-K10538-XX 

Luminary 69 10069 

LM G/N OPCHK 

F10L004-K10531-XX 


10069 

LM Semi-Automatic Mode Test 

F10L004-K10530-XX 


10069 

IRIG Scale Factor Test 

F10L004-K00081-XX 


10069 

IMU Performance Test 

• F10L004-K00083-XX 


10069 

Alarms and Interrupts Test 

F10L004-K10545-XX 


|f ' 10069 

LM Self-Check Test 

F10L005-K10538-XX 

Luminary 99 10099 

LM G/N OPCHK* 

F10L005-K10531-XX 


10099 

LM Semi-Automatic Mode Test 

F10L005-K10530-XX 


10099 

IRIG Scale Factor Test 

F10L005-K00081-XX 


10099 

IMU Performance Test 

F10L005-K00083-XX 

1 

1 

10099 

♦NOTE: Where XX is the revision number. ; 
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In approximately 2 seconds VERB 06 NOUN 98 shall flash. From the CRT DSKY 
display read and record R2 (horlsontal component of earth rate acting on X, Y and 
Z ERIG's). The values recorded shall be between 77882 and 97882. 

Enter the following on K-148: 


VERB 34 ENTR 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

. +00000 ENTR 

+00000 ENTR 


IMU HEATER CURRENT Duty Cycle determination. 

. NOTE: This test is to be performed once in the MSO, once in the VAB and at the 
PAD during the FRT and CDDT. 

Record P£PA TEMP (GG 2300) reading on the CRT, CAL MOD TEMP (GG 6020) 
reading on the CRT and the INLET COOLANT Temperature reading. 

Calculate the Duty Cycle for the IMU HEATER CURRENT (GG2302) by dividing 
the time ON for 10 cycles by the total <ON and OFF) time for 10 cycles as indicated 
on the event recorder. 

Semi-Automatic Mode Test \ 

Verify the appropriate K-START tape for LM Semi-Automatic Mode Test is on the 
K-START tape reader. The tape numbers and their associated Flight Ropes are 
found in Appendix H. 

Start tape reader. ^ 

When tape reader stops verify the following on CRT DSKY 

a. R1-+YYYYY (The value of YYYYY is Flight Rope Dependent and is 

found in Appendix H.) 

b. R2 * +10530 (tape number) 

c. R3 » -000XX (tape revision number) 

E-Memory Program Load 
Start tape reader. 

When tape reader stops verify the following on CRT DSKY: 

R1 - 00101 

Command Accuracy 0* • 

Start tape reader. 

When tape stops verify that CRT DSKY R1 indicates 00201. Walt 15 seconds. 

Read and record CRT IMU Glmbal angles. The indications shall be 000*003 degrees. 

Read and record CRT CDU angle indications. The indications shall be 
+000.00* 001.50. 
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Yglfcgg Margin Jes^ 

Initial Conditions 

Insure that the G4N System is in the Standby Mode. 

On the CRT, verify the +28 VDC LGC OPERATE bus is between 23.5 
and 32.5 vdc (GG 1520). 

On Panel 5, set lighting override ANUN SW to ON. Rotate the ANUN/NUM 
dimmer hilly CCW. 

Voltage Fail Determination 

The +4 VDC LGC supply voltage shall never be operated lower than 
42.5 vdc or higher than +5.2 vdc (GG 1030). 

The +14 VDC LGC supply shall never be operated at less than +8.5 vdc 
or higher than+17.0 vdc (GG 1020). 

The flashing indication of the LGC supplies may be disregarded for 
this test. 

Enter In C-156, +020041124. Verily the +4 VDC supply is 
4.0+0.22 vdc, and execute. 

Enter in C-156, +025141114. Verily the +14 VDC supply is 
14.0+0.5 vdc, and execute. 

Enter 0001 into R-155. Verify and execute. 

Enter in C-156, +XX.X141114. (Enter values for XX. X in incremental 
steps to lower the +14 VDC to cause an LGC Restart.) Execute. 

Press the MARK X pushbutton on the occurrence of Master Alarm 
activation. 

Verify the RESTART light on the D8KY is on and the LGC Warning 
light on the CAUTION/WARNING panel is on. 

On the G/N panel press the MASTER ALARM pushbutton to reset. 

On the PSA Adapter Module (PSAAM) (410-31080), plaoe the INHIBIT 
VOLTAGE FAIL switch to ON. 

Verify the LGC Warning light is off. 
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1.0 INTRODUCTION 

1.1 The Individual Spacecraft (SC) installed Guidance and Navigation (G&N) System to 
be checked out per this process specification shall consist of one of each of the 
following major assemblies. The applicable part numbers shall be determined 
by Drawing No. 6014999. 

Assembly Name 

1 - Apollo Guidance Computer Group ' 

1 - Inertial Meas. Unit & Pulse Torque Assembly 
1 - Coupling Data Unit 
1 - Power and Servo Assembly 
1 - Computer Control & Reticle Dimmer Assembly 
1 - G&N Interconnect Harness Assembly (LEM) 

1 - Signal Conditioner Assembly 
1 - Navigation Base Assembly (LEM) 

1 - Alignment Optical Telescope (LEM) 

1.2 The G&N System herein shall be identified as a LM system. The computer contains 
the program flight ropes in the core rope memory. The test requirements herein 
are based on LUMINARY 69; addendums for LUMINARY 99 and LUMINARY 116 are 
provided. 

2.0 SCOPE 

2.1 This specification outlines the checkout requirements for G&N System installed in a 
Lunar Module Vehicle. Addendum to this specification will cover any special check¬ 
out requirements associated with individual vehicles, G&N Systems and Computer 
Flight Programs. 
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6.2.4.18 

6.2.4.19 

6.2.4.20 


6.2.4.21 

6.2.4.22 

6.2.4.23 
6. 2.4.24 


6.2.4.25 

6. 2.4. 26 


6.2.5 


6.2.5.1 


On CRT, monitor +120 VDC PIPA 8UPPLY (OG 1040) and IMU Gimbal angles. 
Record time. If 15 minutes have elapsed sinoe performing Paragraph 6.2.4.3, 
proceed to the next paragraph. 

Press in +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. 
Record time. 

Verify on the analog recorder that the oscillations of the resolver sine signals 
(GG 2112, GG 2172, and GG 2142) are not sustained and that the signals damp 
out within 15 seconds. If this condition is not attained, remove IMU OPERATE 
power immediately. 

On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 90+10 
seconds after Step 6.2.4.19 is initiated. Verify that this voltage is between 
114 and 126 after 100 seconds from Step 6.2.4.19. 

Verify that LGC Warning and 1SS Warning lamps in the LM cabin are OFF. 

On the CRT, verify all IMU Gimbal angles are between 357 and 003 degrees. 

On K-I48, enter the following sequence: 

VERB 41 NOUN 20 ENTR 

+XXXXX ENTR (270* -ZN.B, azimuth) 

+00000 ENTR 

+XXXXX ENTR (Latitude) 

Wait 15 seconds before proceeding. 

VERB 40 NOUN 20 ENTR 
VERB 25 NOUN 07 ENTR 
01303 ENTR 

00040 ENTR 

On the CRT, scan the power supply voltages to verify their normal operation. 
(No indications flashing). 

After all the tests of 6.3 have been completed, the General Turn-On Procedure 
(6.2.4) and IMU Operational Test (6.3.6) shall be completed before rerunning 
any test. Otherwise the testing sequence shall continue in accordance with 
Figure 1. 

Interruption of Power. 

IMU Operate power shall never be applied without the presence of LGC Operate 
and IMU Standby Power. 
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6.2. 5.2 


6. 2. 5.3 


6.2.6 


6.3 

6.3.1 

6.3.1.1 

6.3.1.2 


The G&N System log book shall Include the gimbal positions at time of power 
shutdown. If omitted, it shall be assumed that the gimbals were not parked 
prior to shutdown. The log book shall also state if any movement of the IMU 
or Spacecraft has taken place after shutdown. The times of application and 
removal of any bus power to the G&N System shall be recorded. 

After the system has been operating with IMU Operate power on, and a power 
Interruption occurs, immediately set the IMU Operate power circuit breaker 
to OFF. When power is restored a minimum of 15 minutes operation in Stand¬ 
by Mode is required before resuming IMU Operate power. If the power interrup¬ 
tion lasted longer than 15 minutes, the G&N System shall be run in Standby Mode 
for a time interval at least equal to the duration power was off before resuming . 
IMU Operate power. However, this period need not exceed two hours before * 
application of IMU Operate power. 

Warmup Period 

A warmup period of at least one hour in Operate Mode is required prior to perform¬ 
ing any test in which gyro or accelerometer parameters are measured, and at 
least 15 minutes prior to any test in which precision amplitude and frequency power 
supply checks are made. ^ 

Teat Procedures 

Standby Power On Tests 

The Portable Temperature Controller, Model No. 400-31058 shall be supplying 
Inertial component heater power to the G&N System through connector 56J1 
(P230). If alarm or all indications are present on the PTC, they shall be cleared 
by depressing the SYSTEM RESET pushbutton on the PTC. 

The following switches and/or circuit breakers shall be closed to energize the 
indicated buses. On Panel 5 rotate ANUN/NUM dimmer to minimum discern able 
brightness. On Panel 5 set the LIGHTING OVERRIDE switch to OFF. 


LOCATION 

NOMENCLATURE 

IDENTIFICATION 

Panel 14 

BAT 5 NORMAL FEED 

4S10 

Panel 14 

BAT 6 NORMAL FEED 

4S11 

Panel 16 

X LUNAR BUS TIE 

4CB5 

Panel 16 

BAT 1-4-6 FEED TIE 

4CB17 

Panel 16 

BAT 2-3-5 FEED TIE 

4CB25 

Panel 16 

ASC ECA 

4CB14 

Panel 16 

ASCECACONT. 

5CB7 

Panel 16 

DC BUS VOLT 

4CB21 

Panel 16 

DESP. 

4CB16 

Panel 11 

X LUNAR BUS TIE 

4CB4 

Panel 11 

BAT 1-4-6 FEED TIE 

4CB18 

Panel 11 

BAT 2-3-5 FEED TIE 

4CB26 

Panel 11 

ASC ECA 

4CB15 

Panel 11 

ASC ECA CONT. 

4CB6 

Panel 11 

DC BUS VOLT 

4CB22 
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6.3.1.5.2.2 

(Continued) 

6.3.1.5.2.3 


6.3.1.5.2.4 


6.3.1.5.3 

6.3.1.5.3.1 

6.3.1.5.3.2 
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n. 

o. 


P. 

q. 


Plus signs in Row's 1, 2, 
VERB-NOUN Flashing 
COMP ACTY 



On concurrently 
for 5 seconds. 


DSKY blanks - - COMP ACTY remains on for approximately 


5 seconds and then blanks. 


The DSKY pushbuttons shall be checked by entering: 


VERB 25 NOUN 01 ENTR 
03375 ENTR 

400123 ENTR 

-00456 ENTR 

-00789 (Do not press ENTR) 

The DSKY shall display 400123 in Row 1, -00456 in Row 2, and -00789 in 
Row 3. Press CLR pushbutton three times on DSKY. Observe that Row 1, 
Row 2 and Row 3 are blank. 

On the DSKY, enter the following sequence: 


VERB 16 NOUN 20 ENTR 1 

VERB 

Verify KEY REL light is flashing. 

Press KEY REL pushbutton; KEY REL light shall extinguish. 


Lamp Test. 

Initiate the Lamp Test by entering in the DSKY: 
VERB 35 ENTR 


The following DSKY displays shall illuminate for approximately 5 seconds; 


a. 

b. 

c. 

d. 

e. 

f. 
g< 

h. 

i. 

J. 

k. 

l . 


UPLINK ACTY 
NO ATT 
STBY 

KEY REL Flashing 
TEMP 

G1MBAL LOCK 
PROG / 

RESTART 
TRACKER 

OPR ERROR Flashing 
VERB-NOUN Flashing 
Plus 88888 in Row's 1,2, 


On concurrently for 
approximately 5 seconds 


3 


On CAUTION/WARNING panel, the following displays shall illuminate, then 
extinguish. 

LGC 

ISS 
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6. 3.6. 4.2 


6.3.6.5 


6. 3.6.6 


6 . 3 . 6 . 6.1 


6. 3.6.6.2 


6.3.7 


6.3. 7.1 


6.3.7.1.1 


6.3. 7.1.2 


6.3.7.2 


6.3.7.2.1 


6.3. 7.2.2 

6.3.7.3 
6. 3. 7.3.1 


6. 3. 7. 3.2 


In approximately 2 seconds VERB 06 NOUN 98 shall flash. From the CRT DSKY 
display read and record R2 (horizontal component of earth rate acting on X, Y and 
Z IRIG's). The values recorded shall be between 77882 and 97882. 

Enter the following on K-148: 

VERB 34 ENTR 

VERB 41 NOUN 20 ENTR 

+XXXXX ENTR (270* -ZN.B. Azimuth) 

+00000 ENTR 

+XXXXX ENTR (Latitude) 

Watt 15 seconds before proceeding. 

VERB 40 NOUN 20 ENTR 
VERB 25 NOUN 07 ENTR 
01303 ENTR 

00040 ENTR 

IMU HEATER CURRENT Duty Cycle determination. 

NOTE: This test is to be performed once in the MSO, once in the VAB, and at the 
PAD during the FRT and CDDT. x 

Record* PIPA TEMP (GG 2300) reading on the CRT, CAL MOD TEMP (GG 6020) 
reading on the CRT and the INLET COOLANT Temperature reading. 

Calculate the Duty Cycle for the IMU HEATER CURRENT (GG2302) by dividing 
the time ON for 10 cycles by the total (ON and OFF) time for 10 cycles as indicated 
on the event recorder. 

Semi-Automatic Mode Test 

Verify the appropriate K-START tape for LM Semi-Automatic Mode Test is on the 
K-START tape reader. The tape numbers and their associated Flight Ropes are 
found in Appendix H. 

Start tape reader. 

When tape reader stops verify the following on CRT DSKY 

a. R1 « +YYYYY (The value of YYYYY is Flight Rope Dependent and is 

found in Appendix IL) 

b. R2*= +10530 (tape number) 

c. R3 = -O00XX (tape revision number) 

E-Memory Program Load 
Start tape reader. 

When tape reader stops verify the following on CRT DSKY: 

R1 =00101 

Command Accuracy 0°. • 

Start tape reader. 

When tape stops verify that CRT DSKY R1 indicates 00201. Wait 15 seconds. 
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6.3.7.3.3 Read and record CRT IMU Gimbal angles. The indications shall be 000+003 degrees. 

6.3.7.3.4 Read and record CRT CDU angle indications. The indications shall be +000.00+001.50. 

6.3.7.4 Command Accuracy 45*. 

6.3.7.4.1 Start tape reader. 

6.3. 7.4.2 When tape reader stops verify that CRT DSKY Row 1 indicates 00301. Wait 5 seconds. 

6.3. 7.4.3 Read and record CRT IMU Gimbal angles. The indications shall be 045+003 degrees. 

6.3. 7.4.4 Read and record CRT CDU angle indications. Indications shall be +045.00+001.50. 

6.3. 7.5 CDU Repeating Accuracy 45*. 

6.3.7.5.1 Start the tape reader. 

6.3.7.5.2 Approximately 5 seconds after tape reader stops VERB 05 NOUN 01 shall flash. 

Read and record CRT DSKY Row 1, 2, and 3 indications. Recorded values shall 

• be between 77770 and 00007. 

6.3.7.6 Command Accuracy 90°. - - x 

6.3. 7.6.1 Start tape reader. 

6.3.7.6.2 When tape reader stops verify that CRT DSKY Row 1 indicates 00501. GIMBAL 
LOCK lamp will be lit. Wait 5 seconds. 

6.3. 7.6.3 * Read and record CRT indication of IMU Gimbal angles. The indications shall be 
090+003 degrees. 

6.3.7.6.4 Read and record CRT CDU angle indications. Indications shall be +090.00+001.50. 

6.3.7.7 Command Accuracy 135*. 

6.3.7.7.1 Start tape reader. 

6.3.7.7.2 When tape reader stops verify CRT DSKY Row 1 indicates 00601. Wait 5 seconds. 

6.3. 7.7.3 Read and record CRT indications of IMU Gimbal angles. Indications shall be 
135+003 degrees. 

6.3.7.7.4 Read and record CRT CDU angle indications. Indications shall be +135.00+001.50. 
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6.3.7.24.1 +00600 ENTR 

(Cont) -01700 ENTR 

On CRT, verify the following: 

YAW ATT ERROR is between +15.3 and +18.7 DEG (GG 2249) 
PITCH ATT ERROR is between +05.5 and +06.6 DEG (GG 2219) 
ROLL ATT ERROR is between -15.-3 and -18.7 DEG (GG 2279) 

6.3.7.25 On K-148 enter the following: 

VERB 41 NOUN 20 ENTR 

+XXXXX ENTR (270* -Z N. B. azimuth) 

+00000 ENTR 

+XXXXX ENTR (Latitude) 

Wait 15 seconds before proceeding, 

VERB 40 NOUN 20 ENTR 
VERB 25 NOUN 07 ENTR \ 

.01303 ENTR 

00040 ENTR 
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6.3.9.13.4 

6.3.9.13.4.1 

6.3.9.13.4.2 

6.3.9.13.4*3 

'6.3.9.13*5 

6.3.9.13.5.1 

6.3.9*13.5.2 
6*3.9.13,5.3 
6.3.9*14 . 

6.3.9.14.1 

6.3.9.14.1.1 

6.3.9.14.1.2 

6.9.9.14.2 

6.3.9.14.2.1 

6.3.9.14.3 

6.3.9.14.3.1 

6.3.9.14.3.2 


6.3.9.14.4 

6*3.9.14.4.1 
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Horizontal Drift Teat. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX.XX meru/g). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Start tape reader. When tape reader stops, wait 10 seconds. 

Test Position +00008. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. * 

When tape reader stops, verify DSKY Row 1 displays +00008. 

8tart tape reader. 

‘When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
. Major Mode 07 

Row 1 XXX.XX(Nav Base Azimuth) 

Row 2 XX.XXX (Site Latitude) 

If the display is correct, proceed to next step; if it Is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth +0.5 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test 

Start tape reader. 
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6.3.9.14.4.2 

6.3.9.14.4.3 

6.3.9.14.5 

6.3.9.14.5.1 
6. 3.9.14.5.2 

6.3.9.14.5.3 
6.3.9.15 

6.3.9.15.1 

6.3.9.15.1.1 

6.3.9.15.1.2 

6.3.9.15.2 

6.3.9.15.2.1 
6. Z. 9.15.3 

6.3.9.15.3.1 

6.3.9.15.3.2 


6.3.9.15.4 
6.3.9.15.4.1 
6. 3.9.15.4.2 


When tape reader stops, verify DSKY blanks except for PROG indication 
of 07. The NO ATT lamp shall illuminate and then extinguish. 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. 

Record DSKY Row 2 display (XXX. XX meru). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Start tape reader. When tape reader stops, wait 10 seconds. 

Test Position +00009. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00009. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the 
following: 

Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2. . . XX.XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 
XXX. XX 
XX. XXX 

Horizontal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indication 
of 07. The NO ATT lamp shall illuminate and then extinguish. 


ENTR 

(Correct Nav Base Azimuth +0.5 deg) 
(Correct Site Latitude) 



6.3.9.15.4.3 

6.3.9.15.5 

6.3.9.15.5.1 

6.3.9.15.5.2 

6.3.9.15.5.3 
6.3.9.16 

6.3.9.16.1 

6.3.9.16.1.1 

6.3.9.16.1.2 
6.3.9.16. S 

6.3.9.16.2.1 
6.3.9.16. 3. 

6.3.9.16.3.1 

6.3.9.16.3.2 


6.3.9.16.4 
6.3.9.16.4.1 
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In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

Test Termination 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Start tape reader. When tape reader stops, wait 10 seconds. 

Test Position +00010. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00010. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 • ‘ ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Lstitude) 

Horizontal Drift Test. . 

Start tape reader. 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 


6.3.9.16.4.2 
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6.3.9.16.4.3 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
D8KY Row 2 display (XXX. XX meru). 

6.3.9.16.5 

Test Termination. 

6.3.9.16.5.1 

8tart tape reader. 

6.3.9.16.5.2 

6.3.9.16.5.3 
6.3.9.17 

When tape reader stops, wait 10 seconds before continuing; 

Start tape reader. When tape reader stops, wait 10 seconds. 

Test Position +00011. 

6.3.9.17.1 

E- Memory Program and Test Position Matrix Sum Check. 

6.3.9.17.1.1 

8tart tape reader. 

6.3.9.17.1.2 

When tape reader stops, verify DSKY Row 1 displays +00011. 

6.3.9.17.2 

Start tape reader. 

6.3.9.17.2.1 

When tape reader stops, wait 20 seconds. 

6.3.9.17.8 

Test Initialization. 

6.3.9.17.3*1 

Start tape reader. 

6.3l 9.17.3.2 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 


Major Mode 07 

How l XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it .is not, perform 
the following on K-148: 

VERB 24 • ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 



6.3.10 

6.3.10.1 

6.3.10.1.1 

6.3.10.1.2 

6.3.10.1.3 

6.3.10.2 

CAUTION: 

NOTE: 

6.3.10.2.1 
6' 3.10.2.2 

6.3.10.2.3 

6.3.10.2.4 

6.3.10.2.5 

6.3.10.2.5.1 

6.3.10.2.5.2 

6.3.10.2.6 

6.3.10.2.7 
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LGC Voltage Margin Test 
Initial Condltlona 

Insure that the GIN System Is In the Standby Mode. 

On the CRT, verify the +28 VDC LGC OPERATE bus Is between 23.5 
and 32.5 vdc (GG 1520). 

On Panel 5, set lighting override ANUN SW to ON. Rotate the ANUN/NUM 
dimmer ftilly CCW. 

Voltage Fall Determination 

The +4 VDC LGC supply voltage shall never be operated lower than 
+2.5 vdo or higher than +5.2 vdc (GG 1030). 

The +14 VDC LGC supply shall never be operated at less than +6.6 vdo 
or higher than +17.0 vdc (GG 1020). 

The flashing Indication of the LGC supplies may be disregarded for 
this test. 

Enter In C-156, +020041124. Verify the +4 VDC supply Is 
4.0+0.22 vdc, and execute. 

Enter In C-156, +025141114. Verify the +14 VDC supply Is , 

14.0+0.6 vdc, and execute. 

Enter 0001 Into R-155, Verify and execute. 

Enter In C-156, +XX.X141114. (Enter values for XX. X In Incremental 
steps to lower the+14 VDC to cause an LGC Restart.) Execute. 

Deleted, i MARK X pusbbi-.tt'r on * occurrence of lA&.vto /• V'Xir, 

Verify the RESTART light on the DSKY Is on and the LGC Warning 
light on the CAUTION/WARNING panel Is on. 

On the G/N panel press the MASTER ALARM pushbutton to reset. 

On the PSA Adapter Module (PSAAM) (410-31080), plaoe the INHIBIT 
VOLTAGE FAIL switch to ON. 

Verify the LGC Warning light Is off. 
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6.3.10.2.8 On the CRT, verify the +14 VDC LGC supply (GO 1020) la 
between 12.1 and 12.8 vdc. 

6.3.10.2.9 Record the final C-START setting. 

6.3.10.2.10 Enter In C-l56,+626141114. Verify the+14 VDC supply la 
14.0+0.5 vdc, and execute. 

6.3.10.2.11 . On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to OFF. 

6.3.10.2.12 On the D8KY, press the Error Reset (RSET) pushbutton. 

6.3.10.2.12.1 Verify the RESTART light Is off. 

6.3.10.2.13 Enter in C-l56, ±XX.XI41114. (Enter values for XX.X In Incremental 
steps to raise the +14 VDC to cause an LGC Restart.) Execute. 

6.3.10.2.14 Deleted.., ;uTf * --a t\; o>:/-s^frjr Al>i*r> 

. . S< , -UVSCi'fu # ' 

6.3.10.2.14.1 . Verify the RESTART light on the D8KY Is on and the LGC Warning 

light on the CAUTION/WARNING panel Is on. 

6 . 3.10.3.14.2 On the G6N panel press the MASTER ALARM pushbutton to reset. 

6.3.10.2.15 On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to ON. 

6.3.10.2.16 Verify the LGC Warning light is off. 

6.3.10.2.17 On the CRT, verify the +14 VDC LGC supply (GG 1020) is between 
15.6 and 16.5 vdc. 

6.3.10.2.18 Record the final C-START setting. 

6.3.10.2.19 Enter In C-156, +025141114. Verify the +14 VDC supply is 
14.0± 0.5 vdc, and execute. 

6.3.10.2.20 On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to OFF. 

6.3.10.2.21 : On the D6KY press the Error Reset (RSET) pushbutton. 

6.3.10.2.21.1 Verify the RESTART light is off. 

6.3.10.2.22 Enter in C-156, *XX. X041124. (Enter values for XX. X In incremental 
steps to lower the +4 VDC supply to cause an LGC Restart.) Verify and ' 
execute. 
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6.3.10.2.23 


6.3.10.2.23.1 


6.3.10.2.23.2 


6.3.10.2.24 


6.3.10.2.25 


6.3.10.2.26 


6.3.10.2.27 


6.3.10.2.28 


6.3.10.2.29 


6.3.10.2.30 


6.3.10.2.30.1 


6.3.10.2.31 


6.3.10.2.32 


6.3.10.2.32.1 


6.3.10.2.32.2 


6.3.10.2.33 


6.3.10.2.34 


6.3.10.2.35. 

6.3.10.2.36 


Deleted^ aJA f or* ^ccurrc-tcc 

il-i. 

Verify on the DSKY that the RESTART light la on and on the 
CAUTION/WARNING panel the LGCWarning light la on.. 

On the G&N panel press the MASTER ALARM pushbutton to reset. 

On the PSA AM, place the INHIBIT VOLTAGE FAIL switch to ON. 

Verify the LGC Warning light Is off. 

On the CRT, verify the +4 VDC LGC supply (GG 1030) Is between 
3.8 and 3.4 vdc. 

Record the final C-START setting. 

Enter In C-156, +020041124. Verify the +4 VDC LGC supply 
Is 4.0+ 0.22 vdo, and execute. 

On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to OFF. 

On the DSKY press the Error Reset (RSET) pushbutton. 

Verify the RESTART light Is off. 

Enter In C-156+XX.X041124. (Enter values for XX. X In Incremental 
steps to raise the +4 VDC supply to cause an LGC Restart.) Verify 
and execute. 

Deleted. Mi * kX tin- osfttm ou- v- w;-> -c. •* 


On the DSKY, verify that the RESTART light Is on and on the CAUTION/ 
WARNING panel the LGC Warning light Is on. 

- I 

On the G&N panel press the MASTER ALARM pushbutton to reset. 

On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to ON. 

Verify the LGC Warning light Is off. 

On the CRT verify the +4 VDC LGC supply (GG 1030) Is between 
4.2 and 4.7 vdc. 

Record the final C-8TART setting. 
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6.3.10.3.11 Enter in C-156, +XX.X141114. (Enter values for XX.X in 
incremental steps to attain a value for the +14 VDC LGC supply 
of 16.4 (+0.1, >0.0) vdc). Verify and execute. 

6.3.10.3.12 Record the final C-ST ART setting. 

6.3.10.3.13 Verify that R2 increments by 2 and the PROG Caution light is off. 

6.3.10.3.14 Enter in C-156, ±XX. X041124. (Enter values for XX.X in 

incremental steps to attain a value for the +4 VDC LGC supply of 
4.5 (+0.1, -0.0) vdc). Verify and execute. 

6.3.10.3.15 Record the final C-ST ART setting. 

6.3.10.3.16 Verify that R2 increments by 2 and the PROG Caution light is off. 

6.3.10.3.17 Enter in C-156, ±XX. XI41114. (Enter values for XX. X in 

incremental steps to attain a value for the +14 VDC LGC supply 
of 12.1 (+0.1, -0.0) vdc). Verify and execute. 

6.3.10.3.18 Record the final C-START setting. 

6.3.10.3.19 Verify that R2 increments by 2 and that the PROG Caution light is off. 

6.3.10.3.20 Enter in C-156,+025141114. Verify and execute. 

6.3.10.3.21 Enter in C-156, +020041124. Verify and execute. 

6.3.10.3.22 Enter 0000 into R-155. .. . 

6.3.10.3.23 Enter in C-156, +000001114. Verify and execute. 

6.3.10.3.24 Enter in C-156, +000001124. Verify and execute. 

6.3.10.3.25 On the CRT, verify the +14 VDC supply is 14.0±0.5 vdc, 
and the +4 VDC supply is 4.0+0.22 vdc. 

6.3.10.3.26 Start the tape reader (wait 30 seconds). 

6.3.10.3.27 On the DSKY, key RSET (Error Reset). 

6.3.10.3.28 On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to OFF. 

6.3.10.3.29 On Panel 5, set the override ANUN SW to OFF. Adjust the 
* ANUN/NUM dimmer. 

6.3.10.3.30 Key in the following: 

VERB 36 ENTR 
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6.3.11 


6.3.11.1 


6.3.11.2 

6.3.11.3 

6.3.11.4 

6.3.11.5 


6.3.11.6 


6.3.11.7 


6.3.11.8 . 


6.3.11.9 


6.3.11.10 


6.3.11.10.1 


6.3.11.10.2 


LGC Clock Frequency Test 

Insure that LGC Operate power has been applied for a minimum of 10 
minutes. 

Verify that the counter is connected to the 3.2 kc signal on the hardline. 
Obtain a 30 second sample of clock frequency. 

Repeat 6.3.11.3 nine times. 

The average of the 10 previous readings shall be 30.000000i0.000060 
seconds. 

Insure that the System is not in IMU Operate. 

Enter the following on K-148: 

VERB 37 ENTR "y 

06 ENTR 

VERB 50 NOUN 25 shall flash 
Row 1*00062 

Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify 
the STBY lamp is lit. 

Repeat steps 6.3.11.3 and 6.3.11.5. 

Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify 
the STBY lamp is not lit. Restart lamp may be on. VERB 37 shall flash 
on the DSKY. Enter VERB 36 ENTR on DSKY. Wait 10 seconds. 

MARK X Pushbutton Test. 

On the Computer Control and Reticle Dimmer assembly, press and hold 
MARK X pushbutton. 

On K-148 enter the following: 

VERB 05 NOUN 09 ENTR 

On the DSKY observe: 

Row 1 * 00112 
PROG alarm lamp is lit 
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6.3.11.12.2 


6.3.11.12.3 


6.3.11.12.4 

6 . 3 . 11 . 12 . 5 

6.3.11.12.6 

6.3.11.12.7 
6.3.11.12.7.1 
6.3.11. 12.7.2 
6.3.11.12.7.3 
6.3.11. 12.7.4 

6.3.11.12.7.5 

6.3.11.12.7.6 
6.3.11.12. 7.7 


6.3.11.13 


6.3.11.13.1 


6.3.11.13.2 


6.3.11.13.3 


On CRT verify FAILREG * 00112 

PROG alarm lamp U lit 

Press ERR RSET. 

Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 

00016 ENTR - 

Observe that DSKY Row 1 displays 00020. 

Release the REJECT pushbutton. 

Observe that DSKY Row 1 displays 00000. 

Rate of Descent Switch Test 

On Panel 5, place the Rate of Descent switch in the Plus position (Up). 
Observe that DSKY Row 1 displays 00040. 

On Panel 5, place the Rate of Descent switch in the Minus position (Down). 
Observe that DSKY Row 1 displays 00100. 

pa Panel 5, place the Rate of Descent switch in the center position. 

On the DSKY observe that Row 1 displays 00000. 

Enter the following on K-148: 

VERB 34 ENTR 

Reticle Brightness Control Test 

On the DSKY perform the following operation: 

VERB 36 ENTR 

On panel 11 close PGNS AOT lamp circuit breaker. On the Computer Control 
and Reticle Dimmer assembly, rotate the RETICLE BRIGHTNESS 
control to its minimum light intensity position. View through the- AOT 
and verify that the Reticle lamp is off. 

While viewing through the AOT, slowly rotate the RETICLE BRIGHTNESS 
control to increase the Reticle brightness until a stop is reached. Observe 
that the reticle brightness has increased in intensity. Return RETICLE 

BRIGHTNESS control to off state. On panel 11 open PGNS AOT lamp circuit 
breaker. 
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6 . 3 . 11.14 


6. 3.11.14.1 
6.3.11.14. 2 

6.3.11.14. 3 


6. 3.11.14.4 


6.3.12 


6.3.12.1 


6.3.12.1.1 


6.3.12.1.2 


6.3.12.1.3 


6.3.12.1.4 


AOT Eyepiece Heater Test. 

Secure milliammeter HP 428B and current probe HP 428A-21A. 

Locate PI at Computer Control and Reticle Dimmer assembly. Push lacing 
cord away from PI back to fifth tie point. 

Clip current probe HP 428A-21A to blue wire in cable with red arrow point¬ 
ing away from PI. Measure and record current indication. The current 
shall be between 139 and 244 ma. 

Remove current probe, push lacing cord back to PI and spot tie. 

Gimbal Friction Test 
Inner Gimbal Friction Test. 

On K-148, enter the following sequence: 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 ! 

ENTR 

+00000 

ENTR 

Wait 15 seconds 



On die CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (*00150). 


Set up Analog Recorder to monitor the following signals. 


Me as. No. Signal Name 


a. GG 2110 

b. GG 2106 

c. GG 2107 

d. GG 2112 
e* GG 2113 

f. GG 2220 

g. GG 1201 

h. GG 2221 


IG Torque Motor Current 
IG Servo Error Total 
IG Servo Error In Phase 
IG IX Resolver Sine 
IG IX Resolver Cosine 
IG CDU Fine Error 
IMU 28V 1 percent 800 CPS 
IG CDU Coarse Error 


Set up Analog Recorder to monitor the following signals: 


Me as. No. Signal Name 

GG 2300 PIPATEMP 

GG 1520 +28 VDC LGC OPR BUS 
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6.3.12.1.8 After 10 seconds has elapsed since Step 6.3.12.1.1, enter the following 

into K-148: 

/ * 

VERB 21 NOUN 01 ENTR 
02737 ENTR (OGC) 

00000 ENTR 

6.3.12.1.6 Verify on CRT, DSKY display 

VERB 21 NOUN 01 
R1 - 00000 
R3 - 02737 

6.3.12.1.7 On K-148,enter the following sequence: 


NOUN 15 ENTR * 



00000 

ENTR ENTR 


37777 

ENTR ENTR 


37743 

ENTR ENTR \ 


00000 j 

ENTR ENTR .A 


00000 

ENTR (once) 

6.3.12.1.8 

IG -360* TORQUE 


6.3.12.1.9 

On K-14& enter the following sequence; 


VERB 42 

ENTR 


VERB 33 

ENTR 


6.3.12.1.10 Monitor analog recorder. When the IG Torque Motor Current signal 
(GG 2110) drops to a quiescent level (approximately 12 minutes), stop 
the recorders. 

6.3.12.1.11 On K-148,enter the following sequence: 

VERB 40 NOUN 20 ENTER Wait 10 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 

Wait 15 seconds 
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6.3.12.1.12 On the CRT, verify CDU X, CDU Y x CDU Z all indicate +00000 (*00150). 

6.3.12.1.13 After 10 seconds has elapsed since Step 6.3.12.1.11, enter the following 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

00000 ENTR 

6.3.12.1.14 Verify on CRT, DSKY display. 

VERB 21 NOUN 01 

R1 - 00000 \ 

R3* 0273? i 

6.3.12.1.15 On K-148 enter the following sequence: 

NOUN 15 ENTR 

00000 ENTR ENTR 

40000 * ENTR ENTR 

40034 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR (once) 

40034 ENTR ENTR 

Verify Rl - 40034 

00000 ENTR ENTR 

Verify Rl - 00000 

00000 ENTR (once) 

Verify Rl ■ 00000 

6.3.12.1.16 IQ +360* TORQUE 

6.3.12.1.17 On K-148 enter the followii* se qu e n c e 

VERB 42 ENTR 

. VERB 33 ENTR 

6.3.12.1.18 Monitor analog recorder. When the 10 Torque Motor Current signet 
(GG 2110) drops to a quiescent level (approsimstely 12 Minutes}, stop 
the recorders. 


m 


i 



6.3.12.2 

6.3.12.2.1 


6.3.12.2.2 

6.3.12.2.3 


6.3.12.2.4 
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Outer Gimbal Friction Teat 

On K-148, enter the following sequence: 

VERB 40 NOUN 20 ENTR, Wait 10 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 

Wait 15 seconds 



On the CRT, verify CDU X, CDU Y, CDU Z indicate 400000 (±00150). 
Set up analog recorder to monitor the following: 


Meas. No. 


Signal Name 


a. GG 2167 

b. GG 2170 

c. GG 2166 

d. GG 2280 

e. GG 2172 

f. GG 2173 

g. GG 2281 


OG Servo Error In Phase 
OG Torque Motor Current 
OG Servo Error Total 
OG CDU Fine Error 
OG IX Resolver Sine 
OG IX Resolver Cosine 
OG CDU Coarse Error 


After 10 seconds has elapsed since Step 6.3.12.2.1, enter the following 
sequence into K-148: 


- VERB 21 NOUN 01 ENTR 
02737 ENTR 

37777 ENTR 
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6.3.12.2.5 Verify on CRT, DSKY display 

VERB 21 NOUN 01 
R1 * 37777 
R3 - 02737 


6.3.12.2.6 On K-148, enter the following sequence: 



NOUN 15 

ENTR ■ 


37743 

ENTR ENTR 


00000 

ENTR ENTR 


00000 

ENTR ENTR 


00000 

ENTR ENTR 


00000 

ENTR (once) 

6.3.12.2.7 

OG-360* TORQUE 

6.3.12.2.8 

On K-148,enter the following sequence: 


VERB 42 ENTR 

VERB 33 ENTR \ 

6.3.12.2.9 Monitor analog recorder. When the OG Torque Motor Current signal 

(GG 2170) drops to a quiescent level (approximately 12 minutes) stop ■' 
the recorders. ^ 

6.3.12.2.10 On K-148,enter the following sequence: 

VERB 40 NOUN 20 ENTER, Wait 10 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 

Wait 15 seconds 
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6.3.12.2.11 

6.3.12.2.12 


6 . 3.12.2.13 

6.3.12.2.14 


6.9.12.2.15 

6.3.12.2.16 

6.3.12.2.17 


On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (±00150). 

After 10 seconds has elapsed since Step 6.3.12.2.10, enter the following 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

40000 ENTR • 

Verify on CRT, DSKY display: 

VERB 21 NOUN 01 
Rl* 40000 
R3* 02737 

On K-148 enter the following sequence: 

NOUN 15 
40034 
00000 
00000 
00000 
00000 

OG +360* TORQUE 

On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

Monitor analog recorder. When the OG Torque Motor Current signal 
(GG 2170) drops to a quiescent level (approximately 12 minutes) stop 
the recorders. 

Middle Glmbal Friction Test. 


ENTR 

ENTR ENTR 
ENTR ENTR \ 
ENTR ENTR 1 
ENTR ENTR 
ENTR ENTR 


6.3.12.3 
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6.3.12.3.1 On K-148, enter the following sequences: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000> v % ENTR 

+06760 i ENTR 

Walt 15 seconds =. t 

» 0 . 


6.3.12.3.2 


6.3.12.3.3 


6.3.12.3.4 


6.3.12.3.5 


On the CRT. verify CDU X - +00000+00200, CDU Y - +00000+00150, and 
CDU Z - +06760+00200. 


Set up analog recorder to monitor the following: 


Meas. No. 


Signal Name 


a. GG 2136 

MG 

b. GG 2137 

MG 

c. GG 2140 

MG 

d. GG 2.143 

MG 

e. GG 2250 

MG 

f. GG 2142 

MG 

g. GG 2251 

MG 


Servo Error Total 
Servo Error In Phase 
Torque Motor Current 
IX Resolver Cosine 
CDU Fine Error 
IX Resolver Sine 
CDU Coarse Error 


After 10 seconds have elapsed since Step 6.3.12.3.1, enter the following 
sequence into K-148: 


VERB 21 NOUN 01 ENTR 
02737 - ENTR 

00000 ENTR 


Verify on CRT, DSKY display: 


VERB 21 NOUN 01 
Rl - 00000 
R3 * 02737 


6.3.12.3.6 On K-148 enter the following sequence: 


NOUN 15 
00000 
00000 
00000 
14000 
00000 


ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR (once) 
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6.3.12.3.7 MG -135* TORQUE 

6.3.12.3.8 On K-148 enter the following sequence: 

VERB 42 ENTR 

* VERB 33 ENTR 

6.3.12.3.9 Monitor analog recorder. When MG Torque Motor Current (GG 2140) 
drops to a quiescent level (approximately 6 minutes), stop the recorders. 

6.3.12.3.10 On K-148,enter the following sequence: 


'..:r l*n .-:r r . • 

i-.,0 v* i.V. 

* . VXt 

*00000 ' h ’<3 

Ait 1 iUU. >nda 

\ *:>i. noun >. t- 


•V?i’ » i a • •' 

,■ ■■ A 2V • V T ! =. 


■ ' ' v„ . ’ • . • 

VERB 41 NOUN 20 ENTR 
+00000 ENTR _ ~ 

+00000 ENTR 

-06750 ENTR 

Wait 15 seconds 

6.3.12.3.11 On the CRT, verify CDU X * +00000+00200, CDU Y * +00000+00150, and 
CDU Z - -06750+00200. 

6.3.12.3.12 After 10 seconds has elapsed since Step 6.3.12.3.10, enter the following 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

00000 ' ENTR 

6.3.12.3.13 On the CRT, verify DSKY display: 

VERB 21 NOUN 01 f 
Rl- 00000 
R3- 02737 
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6.3.12.3.14 On K-148 enter the following sequence: 

NOUN 15 
00000 
00000 
00000 
63777 
77777 

6.3.12.3.15 MG +135* TORQUE 

6.3.12.3.16 On K-148, enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.3.17 Monitor analog recorder. When the MG Torque Motor Current signal 
(GG 2140) drops to a quiescent level (approximately 6 minutes) stop the 
recorders. 

6.3.12.3.18 On K-148, enter the following sequence: 

VERB 41 NOUN 20 ENTR 

+XXXXX ENTR (270* - Z N.B. Azimuth) 

' +00000 ENTR 

+XXXXX ENTR (Latitude) 

Wait 15. seconds before proceeding 
VERB 40 NOUN 20 ENTR 
VERB 25 NOUN 07 ENTR 
01303 ENTR 

00040 ENTR 

Wait 15 seconds 
VERB 36 ENTR 

6.3.12.4 Test Analysis. 

6.3.12.4.1 Remove the strip charts from analog recorders. 

6.3.12.4.2 Examine the traces of the recorded measurements for all six phases of 

: this test to detect any sharp discontinuities. Disregard transients of 0.5 
second duration or less on the Gimbal Torque Motor Current traces and 
disregard all transients on the CDU Fine Error and CDU Coarse,Error 
traces. The Gimbal Torque Motor currents shall not exceed 0.125 am¬ 
pere. The CDU Fine Error measurements shall not exceed ±70 mv rms. 
The CDU Coarse Error measurement shall not exceed ±680 mv rms. 


ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR (once) 
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6.3.15 

6.3.15.1 

6.3.15.2 


6.3.15.3 

6.3.15.3.1 

6.3.15.4 

6.3.15.4.1 

6.3.15.4.2 

6.3.15.5 

6.3.15.5.1 

6.3.15.5.2 
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AOT Functional Accuracy Teat 

NOTE: Use of a .Dioptometer la required when sighting through 
AOT. The Included angles between target LOS shall be known to 
± 10 arc-seconds. The elevation of each target LOS shall be known 
to ± 15 arc-seconds. 

Insure that the G&N System is in the Operate Mode. 

While viewing through the AOT, instruct a target operator to 
translate (vertically and laterally) and rotate (in azimuth and elevation) 
a target until the center of the reticle is visible in the Left and Forward 
detent AOT positions. 

Note: Insure that the target remains stable during the following 
AOT readings. 

Place the AOT in the L detent position. 

Place the AOT lamp on and record time. *** 

Rotate the AOT control knob until the center of the target reticle is 
superimposed between the double "Y" reticle. Read and record the 
dial indication as LYl - ± XXX. XX. 

Rotate the AOT control knob until the center of the target reticle .. 

Is no longer superimposed between the double "Y" reticle. 

Repeat the preceding two steps, 6.3.15.4 and 6.3.15.4.1, two more 
times and average the three results. Record the following: 

LY2 • ± XXX. XX 
LY3 ■ ± XXX. XX 
LY(AVG) - ± XXX. XX 

Rotate the AOT control knob until the center of the target reticle 
is superimposed between the double lines of the spiral reticle. 

Read and record the dial indication as LSI ■ ±XXX. XX. 

Rotate the AOT control knob until the center of the target reticle is 
no longer superimposed between the double lines of the spiral reticle. 

% Repeat the preceding two steps, 6.3.15.5 and 6.3.15.5.1, two more . 
times and average the three results. Record the following: 
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6.3.15.5.2 


6.3.15.6 


6.3.15.7 


6.3.15.7.1 


6.3.15.7.2 


6.3.16.8 


. 6.3.15.8.1 


6.3.15.8.2 


6.3.15.8.3 
6.3.15.9 


6.3.15.10 


-continued* 

LS2 - ± XXX. XX . 

LS3 - ± XXX. XX 
LS(AVQ - ± XXX. XX. 

* Rotate the AOT into the F detent position. 

Rotate the AOT control knob until the center of the target reticle is 
superimposed between the double "Y" reticle. Read and record the 
dial indication as FY 1 *±XXX. XX. * 

Rotate the^AOT control knob until the center of the target reticle is no 
longer superimposed between the double "Y" reticle. 

Repeat the preceding two steps, 6.3.15.7 and 6.3.15. 7.1, two more 
times and average the three results. Record the following: 

FY2-±XXX.XX 
FY3 ■ ± XXX. XX 
FY(AVQ *±XXX. XX. 

Rotate the AOT control knob until the center of the target reticle is 
superimposed between the double lines of the spiral reticle. Read and • 
record the dial indications as FS1 ■ ± XXX. XX 

Rotate the AOT control knob until the center of the target reticle is 
no longer superimposed between the double lines of the spiral reticle. 

Repeat the preceding two steps, 6.3.15.8 and 6.3.15.8.1, two more times 
and average the three results. Record the following: 

FS2 - * XXX. XX 

FS3 • ± XXX. XX 

FS(AVG) • ± XXX. XX 

Turn off the AOT lamp and record time. 

AOT Angle Calculation 

On K-148 enter the following sequence: 

VERB NOUN 29 ENTR 

±XXXXX ENTR (270° •* S/C AZ) 

400000 ENTR 

402858 ENTR 

Verify the NO ATT light is illuminated. 
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6.3.16 

6.3.16.1 

6.3.16.2 

6.3.16.3 

6.3.16.4 

6.3.16.5 

6.3.16.6 
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Flight Rope Fixed Memory Bank Sum Check 

NOTE: Before proceeding with this test, obtain a Computer Program listing 
of the flight program being tested. Prepare a list of the bank CKSM 
bugger words. 

Verify G&N System in Standby Mode. # 

On K-148 enter the following sequence: 

Press ERR RSET 

VERB 91 ENTR 

Observe VERB 05 NOUN 01 flashing 

Record the CRT DSKY display indications. 

Row 1 - AAAAA Bank Sum 

Row 2 - 00UBB Bank Number 

Row 3 * CCCCC (Bank CKSM bugger word) 

i \ 

Row 1 shall be the same as or the complement of the number displayed in Row 
2. Row 3 Indication shall be the same as the bugger word recorded above for 
the bank tested. 

On K-148 enter VERB 33 ENTR 

Repeat paragraphs 6.3.16.3 and 6.3.16.4 until all memory bank sums have 
been checked. ( 

On K-148 enter VERB 34 ENTR. 
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APPENDIX H 


K-START TAPE INFORMATION 


Name 

.Number* 

R1=YYYYY 
Program R1 Display 

LM Self-Check Test 

F10L064-K10538-XX 

Luminary 69 10069 

LM G/fo OPCHK 

F10L004-K10531-XX 


10069 

LM Semi-Automatic Mode Test 

F10L004-K10530-XX 


10069 

IRIG Scale Factor Test 

F10L004-K00081-XX 


10069 

IMU Performance Test 

F10L004-K00083-XX 


10069 

Alarms and Interrupts Test 

F10 L004-K10545-XX 


f 10069 

LM Self-Check Test 

F10L005-K10538-XX 

Luminary 99 10099 1 

LM G/N OPCHK 

F10L005-K10531-XX 


10099 

LM Semi-Automatic Mode Test 

F10L005-K10530-XX 


10099 

IRIG Scale Factor Test < 

F10L005-K00081—XX 


10099 

IMU Performance Test 

F10L005-K00083-XX 


r 10099 

LM Self-Check Test 

F10L006-K10538-XX 

Lumi 

nary 116 10116 

LM G/N OPCHK 

F10 L006-K10531-XX 


10116 

LM Semi-Automatic Mode Test 

F10L008-K10530-XX 


10116 

DUG Scale Factor Test 

F10 L006-K00081-XX 


10116 

IMU Performance Test 

F10 L006-K00083-XX 


10116 

Alarms and Interrupts Test 

F10L006-K10545-XX 


10116 

♦NOTE: Where XX is the revi 

sion number. 
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ADDENDUM I 


SCOPE: The following changes are required to make ND1002380 applicable 
aa G&N System technical support documentation for systems con¬ 
taining LUMINARY 99 flight ropes. * 


Change 1. Paragraph 6. 3.5.12 

must be changed to: 

VERB 21 NOUN 03 

ENTR 

03404 

ENTR 

4XXX.XX 

ENTR ENTR (L detent AZ) 

03405 

ENTR 

4XXX.XX 

ENTR ENTR (F detent AZ) 

03406 

ENTR 

4XXX.XX 

ENTR ENTR (R detent AZ) 

03412 

ENTR 

±XXX.XX 

ENTR ENTR (L detent Ety 

- 03413 

ENTR 

±xxx.xx 

ENTR ENTR (F detent EL) 

03414 

ENTR 

4XXX.XX 

ENTR (R detent EL) 
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ADDENDUM H 


SCOPE: The following changes are required to make ND1002380 applicable 
as G&N System technical support documentation for systems con¬ 
taining LUMINARY 116 flight ropes. 

Change 1. Paragraph 6.3.5.12 must be changed to: 

VERB 21 NOUN 03 ENTR 
03404 ENTR 

±XXX.XX ENTR ENTR (L detent AZ) 

03405 . ENTR 

±XXX.XX ENTR ENTR (F detent AZ) 

03406 ENTR 

±XXX.XX ENTR ENTR (R detent AZ) 

03412 ENTR 

±XXX.XX ENTR ENTR (L detent EI^ 

03413 ENTR 

±XXX.XX ENTR ENTR (F detent EL) 

03414 ENTR 

±XXX.XX ENTR (R detent EL) 

Change 2. Paragraphs 6.2.2.4.1, 6,3.1. 5.3.3, 6.3.1.5.3.3.1, 

. 6. 3.1.5.3. 3. 2, 6.3.1. 5.3.3.3, 6.3.1.5.3. 3.4. 

In each of these paragraphs, change the address entry from 
01036 to 01035 

Change 3. Paragraphs 6.2.4.24, 6.3.6.5, 6.3. 7.25, 6.3.12.3.18. 

In each of these paragraphs, change the address entry from 
01303 to 01300. 
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1.0 INTRODUCTION 

1.1 The individual Spacecraft (SC) installed Guidance and Navigation (G&N) System to 
be checked out per this process specification shall consist of one of each of the 
following major assemblies. The applicable part numbers shall be determined 
by Drawing No. 6014999. 

Assembly Name 

1 - Apollo Guidance Computer Group 

1 - Inertial Meas. Unit & Pulse Torque Assembly 

1 - Coupling Data Unit 

1 - Power and Servo Assembly 

1 - Computer Control & Reticle Dimmer Assembly 

1 - G&N Interconnect Harness Assembly (LEM) 

1 - Signal Conditioner Assembly 
1 - Navigation Base Assembly (LEM) 

1 - Alignment Optical Telescope (LEM) 

1.2 The G&N System herein shall be identified as a LM system. The computer contains 
the program flight ropes in the core rope memory. The test requirements herein 
are based on LUMINARY 69; addendums for adaptability to further Luminary releases 
are provided. 

2.0 SCOPE 

2.1 This specification outlines the checkout requirements for G&N System installed in a 
Lunar Module Vehicle. Addendum to this specification will cover any special check¬ 
out requirements associated with individual vehicles, G&N Systems and Computer 
Flight Programs. 
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e.2.2.4.1 

(Cont) 


6.2.2.5 


6.2.2.6 


6.2.3 


6.2.3.1 


6.2.4 


6.2.4.1 


6.2.4.2 


6.2.4.3 


6.2.4.4 


6.2.4.5 


6.2.4.6 


6.2.4.7 


6.2.4.8 


6.2.4.9 

6." 2U! 10 


VERB 21 NOUN 01 ENTR 
01036 ENTR 

40000 ENTR 

Verify NO ATT lamp la OFF 

Pull out +28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to remove 
LGC OPERATE power. 

Pull out +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to remove 
IMU STANDBY power. 

Initial Turn-On Procedure 


The initial power turn-on sequence shall be in the order specified in the test pro¬ 
cedures (6.3) observing all cautions and delays as specified. 

General Turn-On Procedure 


This step shall be effective only after having completed the initial turn-on procedures. 
Proper coolant flow, shall be verified. 

Depress +28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to supply 
IMU STANDBY power. Record time. 

Depress +28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to supply 
LGC OPERATE power. The Restart lamp may come on; if it does, press RSET on 
the DSKY. 

> 

On K-148, enter the following: 

VERB 36 ENTR 

Verify the appropriate K-START tape for LM Self-Test is on the K-8TART tape reader. 
The tape numbers and their associated Flight Ropes are found in Appendix n. 

Start tape reader. 

When tape reader stops, verify: 

R1 -+YYYYY (The value of YYYYY is Flight Rope Dependent and is found in Appendix n.) 
R2 = +10538 (tape number) 

R3 * -YYYZ£ (Z- is the Revision to the Rope Revision Number and X is the Tape Revision 
Number. Tapes in Section B of Appendix II will indicate the value of Z.) 

Start tape reader. 

When tape reader stops’ verify: 

R1 =00101 
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6.3.1.5.1.2 

6.3.1.5.1.3 

6.3.1.5.1.4 


6.3.1.5.1.5 

6.3.1.5.1.5.1 

6.3.1.5.1.5.2 

6.3.1.5.1.6 

6.3.1.5.1.6.1 

6.3.1.5.1.6.2 
. 6.3.1.5.1.6.3 

i 6.3.1.5.2 

6.3.1.5.2.1 

6.3.1.5.2.2 
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Verify the appropriate K-START tape for LM Self-Test is on the K-START 
tape reader. The tape numbers and their associated Flight Ropes are found 
in Appendix II. i 

Start tape reader. 

When tape reader stops, verify: 

HI » +YYYYY (The value of YYYYY Is Flight Rope Dependent and is found 
In Appendix II.) 

R2 * +10538 (tape number) 

R3 - -YYYZX (Z is the Revision to the Rope Revision Number and X is die Tape 
Revision Number. Tapes in Section B of Appendix II will indicate the value 
of Z.) 

Load E-Memory Program. 

Start tape reader. 

When tape reader stops, verify Ri displays +00101. 

Initiate Seif-Check. 

Start Tape reader. 

i 

When R2 = 00002, start tape reader. 

When tape reader stops, wait 60 seconds. 

DSKY Check. 

Start tape reader. 

All the electroluminescent elements (PROG, VERB, NOUN, and Row 1, 

Row 2. Row 3) shall display the decimal number nine (9). Including the 
9's, the following shall be displayed for approximately 5 seconds.. 


a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

J. 

k. 

l. 
m. 


9's 

8*8 

7'8 

6*8 

5's 

4*8 

3's 

2's 

1*8 

0's 


Minus signs in Rows 1, 2, 3~1 ^ 

VERB-NOON Flashing \~ concurr « ntl y 
COMPACTY J f0F 5 8econds - 
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6.3.2.3 


6.8. 2.4 

6.3.2.4.1 


6.3.2.5 


6.3.2.5.1 


6.3.2.5.2 


6.3.2.5.S 


6.3.2.5.4 


6.3.2.5.5 


6.3.2.5.6 


6.S.2.5.7 


6.3.2.6 


6.3.2.6.1 


When the tape reader stops, verify: 

HI - +YYYYY (The value YYYYY is Flight Rope dependent and is found in 
Appendix H.) 

R2 ■ +10545 (Tape number) 

R3 ■ -YYYZX (Z is the Revision to the Rope Revision Number and X is the Tape 
Revision Number. Tapes in Section B of Appendix n will indicate the vame 

. QfZ.) 

Start the tape reader. 

When the tape reader stops, verify: 

R1 - 00100 

Parity Fail Test 
Start the tape reader. 

When the tape reader stops, verify: 

a. On the DSKY, the RESTART lamp is lit. 

b. The PGNS Caution lamp is lit. 

On the DSKY, press the RSET pushbutton. Verify RESTART and PGNS 
Caution lamps are not lit. 

Start the tape reader. 

When the tape reader stops, verify: 

R1« 00101 

Start the tape reader 

When the tape reader stops, verify: 

R1 - 00200 

Rupt Lock Test 
Start the tape reader. 
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6.3.5.20 (Cont) 


6.3.5.21 

6.3.6 

6.3.6.1 

6.3.6.1.1 

6.3.6.1.2 


6. 3. 6.2 

6.3.6.2.1 

6.3.6.2.2 
6.3.6.3 

6.3.6.3.1 

6.3.6.3.2 

6.3.6.3.3 

6.3.6.4 


voltage exceeds 5 volts. 

Item No. Measurement No. Signal 


a. 

NG 1022 

14 VDC LGC Noise Peak 

b. 

NG 1032 

4 VDC LGC Noise Peak 

c. 

NG 1072 

4 VDC CDU Noise Peak 

d. 

NG 1502 . 

28 VDC IMU Operate Noise Peak 

e. 

NG 1522 

28 VDC LGC Operate Peak 


The noise peaks of the following signals are demonstrated on the event light 
when the peaks have a rise time of between 2 and 50 psec and the peak voltage 
exceeds 10 volts. 

a. NG 1512 28 VDCIMU Standby Peak. 

G&N Operational Test 

NOTE: Manual DSKY entries during this test may result in a test abort. 

Verify the appropriate K-START tape for LM G/N OPCHK is on the K-START 

tape reader. The tope numbers and their associated Flight Ropes are found in 
Appendix 11* 

Start tape reader. 

When tope reader stops verify the following on the CRT DSKY: 

a. R1 * +YYYYY (The value of YYYYY is Flight Rope Dependent and is 

found in Appendix n.) 

b. R2 ■ +10531 (tope number) 

c * R3 * -YYYZX (Z is the Revision to the Rope Revision Number and X is the 
Tape Revision Number. Tapes in Section B of Appendix n will indicate 
the value of Z.) 

E-Memory Program Load and Sum Check 
Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00101. 

Local g Measurement. 

Start tape reader. 

In approximately 10 minutes, VERB 06 NOUN 98 shall flash. 

From the CRT DSKY display read and record Row 1 and Row 2 (local 
gravity whole and fractional respectively). The value recorded shall be 
between 975.0 and 985.9 cm/sec 2 . 

Horizontal Earth Rate Measurement 


6.3.6.4.1 


Press PRO pushbutton on DSKY. 
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6. 3. 6. 4.2 


6. 3. 6. 5 


6. 3.6.6 


6. 3.6.6.1 


6. 3.6.6.2 


6. 3.7 


6. 3.7.1 


6. 3. 7.1.1 


6. 3. 7.1.2 


6.3*. 7*. 2 
6. 3.7.2.1 
6. 3. 7.2.2 


6. 3.7.3 
6. 3. 7.3.1 
6. 3. 7. 3.2 
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In approximately 2 seconds VERB 06 NOUN 98 shall flash. From the CRT DSKY 
display read and record R2 (horizontal component of earth rate acting on X, Y and 
Z IRIG's). The values recorded shall be between 77882 and 97882. 

Enter the following on K-148: 

VERB 34 ENTR 

VERB 41 NOUN 20 ENTR 

+XXXXX ENTR (270* - Z N. B. Azimuth) 

+00000 ENTR 

+XXXXX ENTR (Latitude) 

Wait 15 seconds before proceeding. 

VERB 40 NOUN 20 ENTR 

VERB 25 NOUN 07 ENTR 

01303 ENTR 

00040 ENTR 

IMU HEATER CURRENT Duty Cycle determination. 

NOTE: This test is to be performed once in the MSO, once in the VAB, and at the 
PAD during the FRT and CDDT. 

Record PIPA TEMP (GG 2300) reading on the CRT, CAL MOD TEMP (GG 6020) 
reading on the CRT and the INLET COOLANT Temperature reading. 

Calculate the Duty Cycle for the IMU HEATER CURRENT (GG2302) by dividing 
the time ON for 10 cycles by the total (ON and OFF) time for 10 cycles as indicated 
on the event recorder. 

Semi-Automatic Mode Test 

Verify the appropriate K-START tape for LM Semi-Automatic Mode Test is on the 
K-START tape reader. The tape numbers and their associated Flight Ropes are 
found in Appendix IL 

Start tape reader. 

When tape reader stops verify the following on CRT DSKY 

a. R1 - +YYYYY (The value of YYYYY is Flight Rope Dependent and is 

found in Appendix IL) 

b. R2*s +10530 (tape number) 

c. R3 » -YYYZX(Z is the Revision to th6 Rope Revision Number and X is the Tape Revision 

Number. Tapes in Section B of Appendix II will indicate the value of Z.) 
E-Memory Program Load 
Start tape reader. 

When tape reader stops verify the following on CRT DSKY: 

R1 - 00101 

Command Accuracy 0°. 

Start tape reader. 

When tape stops verify that CRT DSKY R1 indicates 00201. Wait 15 seconds. 
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6. 3.8 


IRIG Scale Factor Test 


APOLLO G&N Specification 
ND1002380 REV E 


6, 3. 8.1 


6. 3. 8. 2 


6. 3. 8. 2.1 


6. 3. 8. 2. 2 


6. 3. 8. 2. 3 


6. 3. 8. 3 


6. 3. 8. 3.1 


6. 3. 8. 3. 2 


6. 3. 8.4 


6.3.8.4.1 


6.3.8.4.2 


6. 3. 8.4. 3 


6. 3. 8.4.4 


6.3.8.4.5 


6. 3. 8.4.6 


Verify the appropriate K-START tape for IRIG Scale Factor Test is on the K-START 
tape reader. The test numbers and their associated Flight Ropes are found in 
Appendix II. 

Start tape reader. 

When tape reader stops verify the following on the CRT DSKY: 

a. R1 * +YYYYY (The value of YYYYY is Flight Rope Dependent and is found in 

Appendix IL) 

b. R2 * +00083 (tape number) 

c. R3 = -YYYZX (Z is the Revision to the Rope Revision Number and X is the Tape 

Revision Number. Tapes in Section B of Appendix n will indicate the value 
of Z.) 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

E-Memory Program Load. 

Start tape reader, j 

When tape reader stops verify that CRT DSKY Row 1 indicates 00000. 

Test Position Data Load (+X Scale Factor) 

Start tape reader. '{ 

When tape reader stops verify that CRT DSKY Row 1 indicates +00001. 

Start tape reader. 

When tape reader stops, VERB 06 NOUN 41 flashes. Verify the following on the 
CRT DSKY display: 

R1 * XXX. XX Nave Base Azimuth 
R2 * XX. XXX Site Latitude 

If R1 requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 will flash. Record from CRT DSKY 
display Row 1. (+X IRIG scale factor error in parts per million. Position +00001). 


J 
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6.3.0 

6.3.9.1 

6.3.9.2 

6.3.9.3 

6 . 3 . 9.4 
6.3.9.4. 


6 . 3 . 9 . 4 * 

6.3.9.4. 

6.3.9.5 

6.3.9.6 

6 . 3 . 9 . 6 . 

6.3.9.7 

6.3.9.7. 
6.3.9.7. 
6 . 3 . 9 . 7 . 
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IMU Performance Test. A reference data sheet is provided at the end of 
this section to aid in data redaction. 

Insure that IMU Operate power and LGC Operate power has been supplied 
for a minimum of one hour and that the IMU is not in a Gimbal Lock 
condition. 

On CRT. monitor and record PIPA TEMP (CG 2300). 

Verify the appropriate K-START tape for IMU Performance Test is on 
the K-START tape reader. The tape numbers and their associated Flight 
Ropes are found in Appendix II. 

Start tape reader. 

1 When tape reader stops verify the following on the CRT DSKY: 

a. R1 - +YYYYY (The value of YYYYY is Flight Rope Dependent and is 

found in Appendix n.) 

b. R2 *-+00081 (tape number) 

c. R3 * -YYYZX(Z is£hs Revision to the Rope Revision Number and X is the Tape 

Revision Number. Tapes in Section B of Appendix n will indicate the value 
of Z.) 

2 Start tape reader. 

3 When tape reader stops, wait 10 seconds. 

Start the tape reader. After 15 seconds, verify IMU is coarse aligned 
to zero degrees. 

E-Memory Program Load. 

1 Start the tape reader. When tape reader stops, verify the following 
DSKY display; 

Row 1 
Row 3 

Test Position +00001. 

1 E-Memory Program and Test Position Matrix Sum Check 

1.1 Start tape reader. 

1.2 When tape reader stops, verify DSKY Row 1 displays +00001. 
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6.3.9.11.4 

6.3.9.11.4.1 

6.3.9.11.4.2 

6.3.9.11.4.3 

6.3.9.11.5 

6.3.9.11.5.1 

6.3.9.11.5.2 
6.3.9.12 

6.3.9.12.1 

6.3.9.12.1.1 

6.3.9.12.1.2 

6.3.9.12.2 

6.3.9.12.2.1 

6.3.9.12.3 

6.3.9.12.3.1 

6.3.9.12.3.2 
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PIPA Scale Factor Test 
Start tape reader. Record time. 

When tape reader stops, verify DSKY blanks except for PROG indi¬ 
cation of 07. The NO ATT, PROG ALARM and GIMBAL LOCK lamps 
shall be lit. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. Record 
time. Record DSKY Row 1 and Row 2 display (XXXXX. and . XXXXX 
cm/sec/sec). GIMBAL LOCK lamp shall be out. 

Test Termination. 

Start tape reader. 

When Tape Reader stops, verify the PROG lamp extinguishes. Wait 10 
seconds before continuing. 

Test Position +00006. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify DSKY Row 1 displays +00006. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. . 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 


VERB 24 
XXX. XX 
XX. XXX 


ENTR 

(Correct Nav Base Azimuth +0.5 deg) 
(Correct Site Latitude) 



6.3.9.12.4 

6.3.9.12.4.1 

6.3.9.12.4.2 

6.3.9.12.4.3 

6.3.9.12.5 

6.3.9.12.5.1 

6.3.9.12.5.2 
6.3.9.13 

6.3.9.13.1 

6.3.9.13.1.1 

6.3.9.13.1.2 

6.3.9.13.2 

6.3.9.13.2.1 

6.3.9.13.3 

6.3.9.13.3.1 

6.3.9.13.3.2 
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PIPA Scale Factor Test. 

Start tape reader. Record time. 

When tape reader stops, verify DSKY blanks except for PROG 
indication of 07. The NO ATT, PROG ALARM and GIMBAL LOCK 
lamps shall be lit. 

In approximately 5 minutes, VERB 06 NOUN 98 shall flash. 

Record time. Record DSKY Row 1 and Row 2 display (XXXXX. and 
• XXXXX cm/sec/sec). GIMBAL LOCK lamp shall be out. 

Test Termination. 

Start tape reader. 

When Tape Reader stops, verify the PROG lamp extinguishes. Wait 10 seconds 
before continuing. 

Test Position +00007. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops verify DSKY Row 1 displays +00007. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. * 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 

Major Mode 07 

Row 1 XXX.XX(Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 


62 



APOLLO G&N Specification 
ND1002380 REV E 


6.3.9.19.3.1 

Start tape reader. 

6.3.9.19.3.2 

When VERB 06 NOUN 41 flashes, verify DSKY displays the following: 

Major Mode 07 

Row 1 XXX. XX (Nav Base Azimuth) 

Row 2 XX. XXX (Site Latitude) 

If the display is correct proceed to next step; if It is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Base Azimuth ±0.5 deg) 

XX. XXX (Correct Site Latitude) 

6.3.9.19.4 

Horizontal Drift Test. 

6.3.9.19.4.1 

Start tape reader. 

6.3.9.19.4.2 

When tape reader stops, verify DSKY blanks except for PROG indica¬ 
tion of 07. The NO ATT lamp shall illuminate and then extinguish. 

6.3.9.19.4.3 

In approximately 14 minutes, VERB 06 NOUN 98 shall flash. Record 
DSKY Row 2 display (XXX. XX meru). 

6.3.9.19.5 

Test Termination. 

6.3.9.19.5.1 

Start tape reader. 

6.3.9.19.5.2 

When tape reader stops, wait 10 seconds before continuity. 

6.3.9.20 , 

On CRT, record DUG TEMP (CG 2301) and PIPA TEMP (CG 2300). 

6.3.9.21 

On K-148, enter the following sequence: 


VERB 41 NOUN 20 

ENTR 

+XXXXX 

ENTR (270* -Z nav base azimuth) 

+00000 

ENTR 

+XXXXX 

ENTR (latitude) 


Wait 15 seconds before proceeding. 


VERB 40 

NOUN 20 

ENTR 

VERB 25 

NOUN 07 

ENTR 

01303 


ENTR 

00040 


ENTR 


6,3.9.22 Calculations. 

NOTE: Use Post Vibration or System Test data points only. 
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6.3.10.2. 

6.3.10.2. 

6.3.10.2. 
6.3.10.3 

6.3.10.3. 

6.3.10.3. 
6.3.10.3. 


6*.3.io‘.3; 
6.3.10.3. 

6.3.10.3. 

6.3.10.3. 
6.3.10.3. 
6.3.10.3. 
6.3.10.3. 

6 . 3 . 10 . 3 . 
6.3.10.3. 

6.3.10.3. 
6.3.10.3. 
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, 37 Enter in C-156, +020041124. Verify the 44 VDC supply is 4.0± 0.22 vdc, 

and execute. 

, 38 On the DSKY press the Error Reset (RSET) pushbutton. 

, 38.1 Verify the RESTART light is off. 

Voltage Margin Determination 

, 1 Verify the appropriate K-START tape for LM Self-Check Test is on the 
K-START tape reader. The tape numbers and their associated Flight 
Ropes are found in Appendix II. 

. 2 Start the tape reader. 

3 When the tape reader stops, verify: 

R1- +YYYYY (The value YYYYY is flight Rope dependent and 
is found in Appendix II) 

R2 ■ +10538 (tape number) 

R3 «-YYYZX(Z is the Revision to the Rope Revision Number and X is the 
Tape Revision Number. Tapes in Section B of Appendix n will indicate 
t the value of Z) 

, 4 Load E-Memory Program 

4.1 Start tape reader. 

4.2 When the tape reader stops, verify: 

HI- 00101. 

5 Initiate Self-Check 

5.1 Start the tape reader. 

5.2 Verify that neither the RESTART nor PROG lights are lit. 

6 Enter in C-156, ± XX. X141114. (Enter values for XX. X in incremental 
steps to attain a value for the +14 VDC LGC supply of 12.1 (K>. 1, -0.0) vdc). 
Verify and execute. 

7 Record the final C-START setting. 

8 Enter in C-156, +XX.X041124. (Enter values for XX.X in incremental 
steps to attain a value for the +4 VDC LGC supply of 3.4 (H>. 1, -0.0) vdc). 
Verify and execute. 

9 Record the final C-START setting. 

10 Verify that R2 Increments by 2 and that the PROG Caution light 

is off. 
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APPENDIX H, SECTION A 
K-START TAPE INFORMATION 


Name 

Number ♦ 

Program 

R1=YYYYY 

R1 Display 

LM Self-Check Test 

F10L004-K10538-XX 

Luminary 69 

10069 

LM G/N OPCHK 

F10L004-K10531-XX 



10069 

LM Semi-Automatic Mode Test 

F10L004-K10530-XX 



10069 

IRIG Scale Factor Test 

F10 L004-K00081-XX 



10069 

IMU Performance Test 

F10L004-K00083-XX 



10069 

Alarms and Interrupts Test 

F10L004-K10545-XX 

1 


10089 

LM Self-Check Test 

F10L005-K10538-XX 

Luminary 99 

10099 

LM G/N OPCHK 

F10L005-K10531-XX 



10099 

LM Semi-Automatic Mode Test 

F10L005-K10530-XX 



10099 

IRIG Scale Factor Test $ 

. F10L005-K00081-XX 



10099 

IMU Performance Test j 

F10L005-K00083-XX 


f 

10099 

LM Self-Check Test 

F10L006-K10538-XX 

Luminary 116 

10116 

LM G/N OPCHK 

F10L006-K10531-XX 



10116 

LM Semi-Automatic Mode Test 

F10L006-K10530-XX 



10116 

IRIG Scale Factor Test 

F10L006-K00081-XX 



10116 

IMU Performance Test j 

F10L006-K00083-XX 



10116 

Alarms and Interrupts Test 

F10L006-K10545-XX 



10116 

♦NOTE: Where XX is the revii 

lion number. 
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APPENDIX n SECTION B 
NEW TAPE NUMBER FORMAT 


NAME 

NUMBER 

PROGRAM 

R1 

R3 

RR CDU I/F Test 

F10L0991-K10549-X 

Luminary 99 

+10099 

-YYY1X 

LM Self-Check Test 

F10L1300-K10538-X 

Luminary 130 

+10130 

-YYY0X 

LM G/N OPCHK 

F10L1300-K10531-X 



+10130 

-YYYOX 

LM Semi-Automatic Mode Test 

F10L1300-K10530-X 



+10130 

-YYY0X 

IRIG Scale Factor Test 

F10L1300-K00081-X 



+10130 

-YYY0X 

IMU Performance Test 

F10L1300-K00083-X 



+10130 

-YYY0X 

Alarms and Interrupts Test 

F10L1300-K10545-X 



+10130 

-YYY0X 

Alms & Int Test/Restrt Mon 

F10L1300-K10550-X 



+10130 

-YYY0X 

RR CDU I/F Test 

F10L1300-K10549-X 


f 

+10130 

-YYY0X 

NOTE: X is the tape revision number. YYY is the spacecraft number (only assigned to MIT 

Mission E-Memory Load Tapes). 

The Revision to the Rope Revision number is found in the I 

R3 display, second digit from right. 




_ 













SCOPE: 

Change 1. 


Change 2. 
6.3.17 
NOTE: 


6.3.17.1 
6.3.17.1. 

6.3.17.1. 
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ADDENDUM I 


The following changes are required to make ND1002380 applicable 
as G&N System technical support documentation for systems con¬ 
taining LUMINARY 9$ REV 1 flight ropes. 

Paragraph 6.3.5.12 must be changed to: 

VERB 21 NOUN 03 ENTR 
03404 ENTR 

±XXX. XX ENTR ENTR (L detent AZ) 

03405 ENTR 

±XXX. XX ENTR ENTR (F detent AZ) 

03406 ENTR 

±XXX.XX ENTR ENTR (R detent AZ) 

03412 ENTR 

±XXX. XX ENTR ENTR (L detent EL) 

03413 i ENTR 

±XXX. XX ENTR ENTR (F detent EL) 

03414 ENTR 

&XXX.XX ENTR (R detent EL) 

Replace Paragraphs 6.3.17 through 6.3.17.3.5 with the following: 

RR/CDU Control Test 

RR CDU testing requires that the Rendezvous Radar is operating. The 
Rendezvous Radar is not activated until Integrated testing. To insure 
that the RR CDU's are operating properly, die minimum requirements 
for RR CDU testing are presented here so that they may be included as 
part of the requirements to be demonstrated at the first opportunity 
after Rendezvous Radar activation. 

Initialization 

L Verify the appropriate K-START Tape for RR CDU I/F Test is on the 
K-START Tape Reader. The tape numbers and their associated Flight 
Ropes are found in Appendix II. 

\ Start Tape Reader. 
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6.3.17.1.3 


6.3.17.1.4 

6.3.17.1.5 

6.3.17.2 
6.3.17.2.1 


6.3.17.2.2 

6.3.17.2.3 

6.3.17.2.4 

6.3.17.2.5 

6.3.17.2.6 

6.3.17.2.7 


When the Tape Reader stops, verify the following on the CRT DSKY: 

R1 * +YYYYY (The value of YYYYY is Flight Rope dependent and 
is found in Appendix n.) 

R2 * +10549 (Tape Number) 

R3 * -YYYZX (Z is the Revision to the Rope Revision number and X 
is die Tape Revision Number.) 

Start Tape Reader. 

When the Tape Reader stops, press KEY RELEASE. Verify the NO ATT 
light on the DSKY is lit. Wait 25 seconds before proceeding. 

CDU Fine and CDU Coarse Error 


Set up analog recorder to monitor the following: 


Meas. No. 


Signal Name 


GG3311 
GG3312 
GG3321! 
GG3322 


Shaft CDU Fine Error 
Shaft CDU Coarse Error 
Trunnion CDU Fine Error 
Trunnion CDU Coarse Error 


Start Tape Reader. 


When the Tape Reader stops, verify the following: 


VERB 04 NOUN 1* (Flashing) 
R1 =00006 
R2 =00002 


Start Tape Reader. 

The Tape Reader stops. VERB 41 will be displayed and the rest of the 
DSKY will blank. 


Before proceeding, verify on CRT that RR CDU Trunnion and Shaft 
angles indicate +045.00+ 000.30 degrees. 


Verify the following signals on the CRT: 


RR Shaft IX sin (GG3304) 

RR Shaft IX cos (GG3305) 

RR Trunnion IX sin (GG3324) 
RR Trunnion IX cos (GG3325) 


+18.4+1. 84V RMS 
+18.4+1.84V RMS 
+18.4+ 1.84V RMS 
+18.4+1.84V RMS 
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6.3.17.2.8 

6.3.17.2.9 

6.3.17.2.10 

6.3.17.2.11 


6.3.17.2.12 

6.3.17.2.13 

6.3.17.2.14 

6.3.17.2.15 

6.3.17.2.16 

6.3.17.2.17 

6.3.17.2.18 


6.3.17.2.19 

6.3.17.2.20 

6.3.17.2.21 

6.3.17.2.22 

6.3.17.2.23 


Verify RR CDU Fine Errors (GG3311, GG3321) do not exceed 0.07 volts. 

Verify RR CDU Coarse Errors (GG3312, GG3322) do not exceed 0.68 
volts. 

Start Tape Reader. 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 (Flashing) 

R1 = 00006 
R2 a 00002 

Start Tape Reader. 

The Tape Reader stops. VERB 41 is displayed and the rest of the DSKY 
will blank. 

Wait 60 seconds. Verify on CRT that RR CDU Trunnion angle indicates 
+180.00±002.00 degrees, and Shaft angle indicates +320.00+002.00 degrees. 

Start Tape Reader. 

The Tape Reader stops. Wait until the DSKY blanks before proceeding. 

Start Tape Reader. 

When the Tape Reader stops, verify the following: * 

VERB 04 NOUN 12 (Flashing) 

RU 00006 
R2 a 00002 

Start Tape Reader. 

The Tape Reader Stops. VERB 41 is displayed and other DSKY displays 
blank. 

Walt 30 seconds. Verify on the CRT that RR CDU Trunnion and Shaft 
angles indicate 000.00+ 000.30 deg. 

Start Tape Reader. 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 (Flashing) 

R1 = 00006 
R2 * 00002 
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6.3.17.2.24 

6.3.17.2.25 

6.3.17.2.26 

6.3.17.3 

6.3.17.3.1 

6.3.17.3.2 


6.3.17.3.3 

6.3.17.3.4 

6.3.17.3.5 

6.3.17.3.6 

6.3.17.3.7 

6.3.17.3. 8 

6.3.17.3.9 

6.3.17.3.10 

6.3.17.3.11 


6. 3.17.3.12 
6.3.17. 3.13 


Start Tape Reader. 

The Tape Reader stops. VERB 41 is displayed and the rest of the DSKY 
blanks. 

Wait 10 seconds. Verify on CRT that RR CDU Trunnion and Shaft angles 
indicate +315.00±000.30 degrees. 

RR CDU Fall Test (Fine) 

Start Tape Reader. 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 (Flashing) 

R1 =00006 
R2 * 00002 

Start Tape Reader. 

The Tape Reader stops. VERB 41 is displayed and the rest of die 
DSKY blanks. . 

Wait 10 seconds before proceeding to next step. 

Start Tape Reader. 

When the Tape Reader stops, verify RR CDU Fall and Tracker Alarms 
come ON in approximately 10 seconds. 

Start Tape Reader. 

The Tape Reader stops. Press the error reset pushbutton (RSET) and 
verify RR CDU Fail and Tracker Alarms are OFF. 

Start Tape Reader. 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 (Flashing) 

R1 =00006 
R2 = 00002 

Start Tape Reader. 

When the Tape Reader stops, verify RR CDU Fail and Tracker Alarms 
come ON in approximately 10 seconds. 
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6.3.17. 3.14 

Start Tape Reader. 

6.3.17.3.15 

The Tape Reader stops. Press the error reset pushbutton (RSET) and 
verify RR CDU Fail and Tracker Alarms are OFF. 

6.3.17.4 

RR CDU Fail Test (Coarse) 

6.3.17.4.1 

Start Tape Reader. 

6.3.17.4.2 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 (Flashing) 

R1 = 00006 

R2 * 00002 

6.3.17.4.3 

Start Tape Reader. 

6.3.17.4.4 

When the Tape Reader stops, verify RR CDU Fail and Tracker Alarms 
come ON in approximately 10 seconds. 

6.3.17.4.5 

Start Tape Reader. 

t 

6.3.17.4.6 

The Tape Reader stops. Press the error reset pushbutton (RSET) and 
verify that RR CDU Fail and Tracker Alarms are OFF. 

6.3.17.4.7 

Start Tape Reader. 

6.3.17.4.8 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 (Flashing) 

R1 * 00006 

R2 = 00002 

6.3.17.4.9 

Start Tape Reader. 

6.3.17.4.10 

When the Tape Reader stops, verify RR CDU Fail and Tracker Alarms 
come ON in approximately 10 seconds. 

6.3.17.4.11 

Start Tape Reader. 

6.3.17.4.12 

The Tape Reader stops. Press the error reset pushbutton (RSET). Verify 
RR CDU Fail and Tracker Alarms are OFF. 

6.3.17.4.13 

Start Tape Reader. 

6.3.17.4.14 

When the Tape Reader stops, the DSKY blanks. 
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Change 1. 


Change 2. 


Change 3. 
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ADDENDUM H 


The following changes are required to make ND1002380 applicable 
as G&N System technical support documentation for systems con¬ 
taining LUMINARY 116 flight ropes. 


Paragraph 6.3.5.12 must be changed to: 

VERB 21 NOUN 03 ENTR 
03404 
±xxx.xx 

03405 

±xxx.xx 

03406 

±xxx.xx 

03412 

±xxx.xx 

03413 
iXXX.XX 
03414 
±xxx.xx 

Paragraphs 6.2. 2.4.1, 6.3.1.5.3.3, 6.3.1.5.3. 3.1, 

6. 3.1. 5. 3. 3. 2, 6.3.1. 5. 3. 3. 3, 6. 3.1.5.3. 3. 4. 

{ 

In each of these paragraphs, change the address entry from 
01036 to 01035 


ENTR 

ENTR ENTR (L detent AZ) 
ENTR 

ENTR ENTR (F detent AZ) 
ENTR 

ENTR ENTR (R detent AZ) 
ENTR 

ENTR ENTR (L detent EL) 
ENTR 

ENTR ENTR (F detent EL) 
ENTR 

ENTR (R detent EL) 


Paragraphs 6.2.4.24, 6.3.6. 5, 6.3. 7. 25, 6L 3.9.2L, 6.3.12.3.18. 

In each of these paragraphs, change the address entry from 
01303 to 01300. 
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SCOPE: 

Change 1: 
5.10.4 


5.10.5 


Change 2: 
6.2.4.4.1 
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ADDENDUM in 

The following changes are required to make ND1002380 applicable as G&N 
System technical support documentation for systems containing the Restart 
Monitor package as defined on drawing P/N 2898989. 

Add the following paragraphs after Paragraph 5.10.3: 

If an LGC RESTART or LGC WARNING occurs, the following entries should 
be made on the DSKY or K-148: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Record DSKY Row 1. 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

The contents of Row 1 should be Interpreted as follows: 


i 

l 

’ Channel 77 

Alarm Source Code (Octal) 


♦♦ ♦ Parity Fail (F Memory) 001 

♦♦ * Parity Fail (E Memory) 003 

♦♦ TC Trap 004 

*♦ Rupt Lock 010 

** Nightwatchman 020 

♦♦♦ Voltage Fail — 040 

Counter Fail 100 

Scaler Fail 200 

Scaler Double Frequency Alarm 400 


♦ NOTE: Parity Fail will either be in E or F Memory, but not in combination. 

♦♦NOTE: There is a possibility that a Counter Fall Alarm will also occur, 

depending on when the alarm occurs, in which case Bit 7 will also be set. 

♦♦*NOTE: Other alarms will probably occur before the Voltage Fail Alarm occurs, 
in which case the contents of Channel 77 will contain the octal sum of 
all the alarms, but it will contain the Voltage Fail code. 

Add the following paragraph after Paragraph 6.2.4.4: 

On K-148 enter the following: 

VERB 21 NOUN 10 ENTR 

00077 ENTR 

00000 ENTR 
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Change 3: 
6.3.2 

6.3.2.1 

6.3.2.2 

6.3.2.3 


6 . 3 . 2.4 

6.3.2.4.1 

6.3.2.5 

6.3.2.5.1 
6.3.2. 5.2 


6.3.2. 5.3 


6.3.2. 5.4 
6.3.2. 5.5 

6.3.2. 5. 6 


Replace Paragraphs 6.3.2 through 6.3.2.8. 5 with the following: 

Alarms and Interrupts Test with Restart Monitor 

Verify the appropriate K-START Tape for LM ALMS & INT TEST/RSTRT MON 
is on the K-START Tape Reader. The tape numbers and their associated Flight 
Ropes are found in Appendix n. 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

= +YYYYY (The value YYYYY is Flight Rope dependent and is found in 
Appendix II) 

R2 =+10550 

R3 = -YYYZX (X is the tape revision number and Z is the revision number to the 
rope revision. Tapes listed in Section B of Appendix II will indicate the value 
of Z.) 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 = 00100 
Parity Fail Test 
Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) On the DSKY, the Restart lamp is lit. 

(b) The PGNCS Caution lamp is lit. 

(c) R1 = 00001 or 00101 

On the DSKY, press the RSET pushbutton. Verify RESTART and PGNCS Caution 
lamps are not lit. 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 = 00101 

Start the Tape Reader. 
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6. 3.2. 5. 7 

6 . 3 . 2.6 
6.3.2. 6.1 
6 . 3 . 2 . 6.2 

6.3.2. 6.3 

6 . 3 . 2 . 6.4 
6.3.2. 6. 5 

6.3.2. 6.6 
6.3.2. 6. 7 

6. 3.2.7 
6.3.2. 7.1 
6.3.2. 7.2 

6.3.2. 7.3 

6.3.2. 7.4 
6.3.2. 7.5 


When the Tape Reader stops, verify: 

R1 * 00200 

Rupt Lock Test 

Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) On the DSKY, the RESTART lamp is lit. 

(b) The PGNCS Caution lamp is lit. 

(e) R1 » 00010 or 00110 

On the DSKY, press the RSET pushbutton. Verify the RESTART and PGNCS 
Caution lamps are not lit. 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 * 00201. | 

i 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 = 00300. | 

TC Trap Test 
Start Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) On the DSKY, the RESTART lamp is lit. 

(b) The PGNCS Caution Lamp is lit. 

(c) R1 a 00004 or 00104 

On the DSKY, press the RSET pushbutton. Verify the RESTART and PGNCS 
Caution lamps are not lit. 

Start the Tape Reader. 

When (he Tape Reader stops, verify: 

R1 « 00301 
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6.3.2.7.6 
6.3.2.7. 7 


6. 3.2. 7.8 

6.3.2.7.9 

6.3.2.7.10 


6.3.2.7.11 

6.3.2.7.12 

6. 3.2.8 
6. 3.2.8.1 
6 . 3 . 2 . 8.2 


6.3.2.8.3 

6 . 3 . 2 . 8.4 

6.3.2.8. 5 


Change 4: 


Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) On the DSKY, the RESTART lamp is lit. 

(b) The PGNCS Caution lamp is lit. 

(c) R1 ■ 00004 or 00104 

On the DSKY, press the RSET pushbutton. Verify the RESTART and PGNCS 
Caution lamps are not lit. 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 ■ 00302 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 * 00400 j 

j 

Nightwatchman Test 
Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) The RESTART lamp on the DSKY is lit. 

(b) Hie PGNCS Caution lamp is lit. - 

(c) R1 « 00020 or 00120. 

On the DSKY, press the RSET pushbutton. Verify the RESTART and PGNCS 
Caution lamps are not lit. 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 = 00401 

Add the following after Paragraph 6.3.10.2.5.1: 
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6.3.10.2.5.1.1 


Change 5: 

6.3.10.2.6 


Change 6: 


6.3.10.2.14.1 


Change 7: 


6.3.10.2.15 


Change 8: 

6.3.10.2.23.1.1 


On K-148, enter the following sequence: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify the DSKY Row 1 display has Bit 6 ON. Other combinations 
of bits are permissible but Bit 6 must be present. 

Revise Paragraph 6.3.10.2.6 as follows: 

On the PSA Adapter Module (PSAAM) (410-31080), place the 
INHIBIT VOLTAGE FAIL switch to ON. On the DSKY, enter the 
following: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Add the following after Paragraph 6.3.10.2.14.1: 

On ^C-148, enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

t v 

Verify the DSKY Row 1 display has Bit 6 ON. Other combinations 
of bits are permissible but Bit 6 must be present. 

Revise Paragraph 6.3.10.2.15 as follows: 

On the PSAAM, place die INHIBIT VOLTAGE FAIL switch to ON. 
On the DSKY enter the following: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Add the following after Paragraph 6.3.10.2.23.1: 

On K-148, enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify the DSKY Row 1 display has Bit 6 ON. Other combinations 
of bits are permissible but Bit 6 must be present. 
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Change 9: 


6.3.10.2.24 


Change 10: 

6.3.10.2.32.1.1 


Change 11: 


6.3.10.2.33 


Change 12: 


6.3.11.9.1 


Revise Paragraph 6.3.10.2.24 as follows: 

On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to ON. 

On the DSKY enter the following: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Add the following after Paragraph 6.3.10.2.32.1: 

On K-148 enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify the DSKY Row 1 display has Bit 6 ON. Other combinations 
of bits are permissible but Bit 6 must be present. 

Revise Paragraph 6.3.10.2.33 as follows: 

On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to ON. 

On the DSKY enter the following: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

l 

Add the following after Paragraph 6.3.11.9: 

If a RESTART occurred during the above step, perform the following 
on K-148: 


VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Press RSET 
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SCOPE: 


Change 1: 


Change 2: 


Change 3: 


Change 4: 
6.3.17 


NOTE: 


6.3.17.1 


ADDENDUM IV 


The following changes are required to make ND1002380 applicable 
as GfrN System technical support documentation for systems con¬ 
taining Luminary 130 or 131 flight ropes. 

Paragraph 6.3.15.12 must be changed to: 


VERB 21 NOUN 03 ENTR 

03404 ENTR 

±XXX. XX ENTR ENTR (L detent AZ) 

03405 ENTR 


± XXX. XX 
03406 
± XXX. XX 
03412 
± XXX. XX 
03413 
± XXX. XX 
03414 
± XXX. XX 


ENTR ENTR (F detent AZ) 
ENTR 

ENTR ENTR (R detent AZ) 
ENTR 

ENTR ENTR (L detent EL) 
ENTR 

ENTR ENTR (F detent EL) 
ENTR 

ENTR (R detent EL) 


Paragraphs 6.2.2.4.1, 6.3.1.5.3. 3, 6.3.1. 5.3.3.1, 6.3.1.5.3.3.2, 
6.3.1. 5.3.3.3, 6. 3.1. 5.3.3.4: 


In each of these paragraphs, change the address entry from 01036 
to 01035. 


Paragraphs 6.2.4.24, 6.3. 6.5, 6.3.7.25, 6.3.12.3.18, 6.3.9.21. 

In each of these paragraphs, change the address entry from 01303 
to 01300. 

Replace Paragraphs 6.3.17 through 6.3.17.3.5 with the following: 
RR/CDU Control Test 


RR CDU testing requires that the Rendezvous Radar is operating. 
The Rendezvous Radar is not activated until Integrated testing. To 
insure that the RR CDU's are operating properly, the minimum re¬ 
quirements for RR CDU testing are presented here so that they may 
be included as part of the requirements to be demonstrated at the 
first opportunity after Rendezvous Radar activation. 

Initialization 
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6.3.17.1.1 


6.3.17.1.2 


6.3.17.1.3 


6.3.17.1.4 

6.3.17.1.5 

6.3.17.2 
6.3.17.2.1 


6.3.17.2.2 


6.3.17.2.3 


6.3.17.2.4 


6.3.17.2.5 


6.3.17.2.6 


Verify the appropriate K-START Tape for RR CDU I/F Test is on 
the K-START Tape Reader. The tape numbers and their associated 
Flight Ropes are found in Appendix II. 

Start Tape Reader. 


When the Tape Reader stops, verify the following on the CRT DSKY: 

R1 • +YYYYY (The value of YYYYY if Flight Rope dependent and is 
found in Appendix n.) 

R2 m +10549 (Tape Number) 

R3 ■ -YYYZX (Z is the Revision to the Rope Revision number and X 
is the Tape Revision number.) 

Start Tape Reader. 

When the Tape Reader stops, press KEY RELEASE. Verify the NO 
ATT light on the DSKY is lit. Wait 25 seconds before proceeding. 

CDU Fine and CDU Coarse Error 

i 

Set up analog recorder to monitor the following: 


Meas. No. 


Signal Name 


GG 3311 
GG 3312 
GG 3321 
GG 3322 


Shaft CDU Fine Error 
Shaft CDU Coarse Error 
Trunnion CDU Fine Error 
Trunnion CDU Coarse Error 


Start Tape Reader. 


When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 (Flashing) 

R1 = 00006 
R2 =00002 


Start Tape Reader. 

The Tape Reader stops. VERB 41 will be displayed and the rest of 
the DSKY will blank. 

Before proceeding, verify on CRT that RR CDU Trunnion and Shaft 
angles indicate +045.00+000.30 degrees. 
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6.3.17.2.7 


6.3.17.2.8 

6.3.17.2.9 

6. 3.17.2.10 
6.3.17.2.11 


6.3.17.2.12 
6. 3.17.2.13 

6.3.17.2.14 

6.3.17.2.15 

6.3.17.2.16 

6.3.17.2.17 

6.3.17.2.18 


6.3.17.2.19 

6.3.17.2.20 


Verify the following signals on the CRT: 

RR Shaft IX sin (GG 3304) +18.4+ 1. 84V RMS 

RR Shaft IX cos (GG 3305) +18.4+1. 84V RMS 

RR Trunnion IX sin (GG 3324) +18.4+1. 84V RMS 

RR Trunnion IX cos (GG 3325) +18.4+1. 84V RMS 

Verify RR CDU Fine Errors (GG 3311, GG 3321) do not exceed 
0.07 volts. 

Verify RR CDU Coarse Errors (GG 3312, GG 3322) do not exceed 
0. 68 volts. 

Start Tape Reader. 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 (Flashing) 

R1 = 00006 
R2 = 00002 

Start Tape Reader. 

The Tape Reader stops. VERB 41 is displayed and the rest of the 
DSKY will blank. 

Wait 60 seconds. Verify on CRT that RR CDU Trunnion angle indicates 
+180.00+002.00 degrees, and Shaft angle indicates +320.00+002.00 
degrees. 

Start Tape Reader. 

The Tape Reader stops. Wait until the DSKY blanks before proceeding. 
Start Tape Reader. 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 (Flashing) 

R1 =00006 
R2 = 00002 

Start Tape Reader. 

The Tape Reader stops. VERB 41 is displayed and other DSKY displays 
blank. 
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6.3.17.2.21 

Wait 30 seconds. Verify on the CRT that RR CDU Trunnion and 

Shaft angles indicate 000.00+000. 30 deg. 

6.3.17.2. 22 

Start Tape Reader. 

6. 3.17.2.23 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 (Flashing) 

R1 = 00006 

R2 = 00002 

6.3.17.2.24 

Start Tape Reader. 

6.3.17.2.25 

The Tape Reader stops. VERB 41 is displayed and the rest of the 
DSKY blanks. 

6.3.17.2.26 

Wait 10 seconds. Verify on CRT that RR CDU Trunnion and Shaft 
angles indicate +315. 00+000, 30 degrees. 

6.3.17.3 

RR CDU Fail Test (Fine) 

6.3.17.3.1 

Start Tape Reader. 

6.3.17.3.2 

When the Tape Reader stops, verify the following: 


VERB 04 NOUN 12 (Flashing) 

R1 * 00006 

R2 p 00002 

6.3.17.3.3 

Start Tape Reader. 

6.3.17. 3.4 

The Tape Reader stops. VERB 41 is displayed and the rest of the 
DSKY blanks. 

6. 3.17. 3. 5 

Wait 10 seconds before proceeding to next step. 

6.3.17.3. 6 

Start Tape Reader. 

6.3.17.3.7 

When the Tape Reader stops, verify RR CDU Fail and Tracker Alarms 
come ON in approximately 10 seconds. 

6. 3.17. 3.8 

Start Tape Reader. 

6.3.17.3. 9 

The Tape Reader stops. Press the error reset pushbutton (RSET) and 
verify RR CDU Fail and Tracker Alarms are OFF. 
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6.3.17.3.10 Start Tape Reader. 

6.3.17.3.11 When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 (Flashing) 

R1 * 00006 
R2 « 00002 

6.3.17.3.12 Start Tape Reader. 

6.3.17.3.13 When the Tape Reader stops, verify RR CDU Fail and Tracker 
Alarms come ON in approximately 10 seconds. 

6.3.17.3.14 Start Tape Reader. 

6.3.17.3.15 The Tape Reader stops. Press the error reset pushbutton (RSET) 
and verify RR CDU Fail and Tracker Alarms are OFF. 

6.3.17.4 RR CDU Fail Test (Coarse) 

6.3.17.4.1 Start Tape Reader. 

f 

6.3.17.4.2 When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 (Flashing) 

R1 * 00006 
R2 » 00002 

! , 

6.3.17.4.3 Start Tape Reader. 

6.3.17.4.4 When the Tape Reader stops, verify RR CDU Fail and Tracker Alarms 
come ON in approximately 10 seconds. 

6.3.17.4.5 Start Tape Reader. 

6.3.17.4.6 The Tape Reader stops. Press the error reset pushbutton (RSET) 
and verify that RR CDU Fail and Tracker Alarms are OFF. 

6.3.17.4.7 Start Tape Reader. 

6.3.17.4.8 When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 (Flashing) 

R1 = 00006 
R2 « 00002 

6.3.17.4.9 Start Tape Reader. 
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6.3.17.4.10 

6.3.17.4.11 

6.3.17.4.12 

6.3.17.4.13 


When the Tape Reader stops, verify RR CDU Fail and Tracker 
Alarms come ON in approximately 10 seconds. 

Start Tape Reader. 

The Tape Reader stops. Press the error reset pushbutton (RSET). 
Verify RR CDU Fail and Tracker Alarms are OFF. 

Start Tape Reader. 

When the Tape Reader stops, the DSKY blanks. 


6.3.17.4.14 
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6.0 DETAILED REQUIREMENTS 

6.1 Initial Test Conditions 

6.1.1 The IMU shall be supplied with heater power on a continuous basis. The portable 
temperature controller (Model No. 410-31058) shall be connected at all times 
although heater power may be supplied from the +28 VDC IMU STANDBY bus and 
monitored through ACE. 

6.1.2 The IMU shall never be without heater power longer than 15 minutes. 

6.2 Operational Requirements 

6.2.1 Emergency Shutdown Procedure 

CAUTION: In the event of any malfunction which might damage the G&N System 
before the normal shutdown procedure in 6.2.2 can be performed, 
power shall be removed from the G&N System as soon as possible. 
If at all possible, without creating any delay, IMU Operate Power 
should be removed first. 

6.2.2 Normal Shutdown Procedure 

6.2.2.1 The normal shutdown of a G&N System shall include parking the gimbals prior to 
removing IMU Operate Power. This is accomplished in the following procedure. 

6.2.2.2 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+09000 ENTR 

6.2.2.3 On the CRT, verify the following platform angles are displayed: 

IG is between 357 and 003 degrees 
MG is between 087 and 093 degrees 
OG is between 357 and 003 degrees 
Verify GIMBAL LOCK lamp is lit 

6.2.2.4 Pull out +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11 to remove 
IMU OPERATE power. 

6.2.2.4.1 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 
00034 ENTR 

00000 ENTR 

Verify GIMBAL LOCK lamp is OFF. 
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6. 2.4.18 

6. 2. 4.19 

6.2.4.20 

6. 2.4.21 

6. 2.4.22 
6. 2.4.23 
6. 2.4. 24 


6. 2. 4. 25 

6. 2. 4. 26 

6.2.5 
6. 2. 5.1 


On CRT, monitor +120 VDC PIPA SUPPLY (GG 1040) and IMU Gimbal angles. 
Record time. If the time requirements of Paragraph 6.2.4.14 have been met,, 
proceed to the next paragraph. 

Press in +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. 
Record time. 

Verify on the analog recorder that the oscillations of the resolver sine signals 
(GG 2112, GG 2172, and GG 2142) are not sustained and that the signals damp 
out within 15 seconds. If this condition is not attained, remove IMU OPERATE 
power immediately. 

On the CRT, verify absence of+120 VDC PIPA SUPPLY voltage for 90+10 
seconds after Step 6.2.4.19 is initiated. Verify that this voltage is between 
114 and 126 after 100 seconds from Step 6.2.4.19. 

Verify that LGC Warning and ESS Warning lamps in the LM cabin are OFF. 

On the CRT, verify all IMU Gimbal angles are between 357 and 003 degrees. 

On K-148, enter the following sequence: 

VERB 41 NOUN 20 ENTR 

+XXXXX t ENTR (270* -ZN.B. azimuth) 

+00000 ENTR 

+XXXXX ENTR (Latitude) 

Wait 15 seconds before proceeding. 

VERB 40 NOUN 20 ENTR . 

VERB 25 NOUN 07 ENTR 

01303 ENTR 

00040 ENTR 

On the CRT, scan the power supply voltages to verify their normal operation. 
(No indications flashing). 

After all the tests of 6.3 have been completed, the General Turn-On Procedure 
(6. 2.4) and IMU Operational Test (6.3.6) shall be completed before rerunning 
any test. Otherwise the testing sequence shall continue in accordance with 
Figure 1. 

Interruption of Power. 


IMU Operate power shall never be applied without the presence of LGC Operate 
and IMU Standby Power. 
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6.3.1.2 
(Continued) 


6.3.1.3 

6.3.1.3.1 

6.3.1.3.2 

6.3.1.3.3 

6.3.1.4 

6.3.1.4.1 

6.3.1.4.2 

6.3.1.4.3 

6.3.1.4. 4 

6.3.1.5 

6.3.1.5.1 

6.3.1.5.1.1 


LOCATION 

.NOMENCLATURE 

IDENTIFICATION 

Panel 16 

INV. NO. 2 

4CB13 

Panel 14 

AC PWR to INV 2 Position 

4S14 

Panel 11 

AC BUS FEED TIE 

4CB24 

Panel 11 

AC BUS VOLT 

4CB27 

Panel 11 

LTG ANUN/DOCK COMP 

4CB146 

Panel 16 

LTG ANUN/DOCK COMP 

4CB148 


I MU Standby Power Turn On 

Press in +28 VDC IMU STANDBY circuit breaker on LM Cabin Panel 11. 

Record time. 

Verify on the Event Recorder that- +28 VDC IMU STANDBY power discrete 
(GG1513) is on. On CRT +28V IMU STANDBY Bus (GG1510) shall indicate 
between 22.0 and 33.5. 

The PIPA TEMP, displayed on CRT, shall be monitored periodically for one 
hour to ensure that the PIPA Temperature Control circuitry is operating to 
maintain a temperature of 130±5.0 Deg. F. (GG 2300). One hour after perform-, 
ing step 6.3.1.3.2 record PIPA TEMP. The PIPA Temperature shall be 
130.5® *1.5°F. - 


Computer Power Turn On 

Press in +28 VDC LGC OPERATE circuit breaker on LM Cabin Panel 11. . 
RESTART light may be ON, verify LGC Warning is OFF. 

On CRT, +28V LGC Operate Bus (GG 1520) shall indicate between 24.5 and 33. & 
Verify on event recorder that +28V LGC OP (GG 1523X) discrete is on. Using 
DSKY, enter VERB 36 ENTR, then press RSET. All computer alarms shall 
clear. 

On CRT, the +14 VDC LGC SUPPLY (GG 1020) shall indicate between 13.6 and 
14.4 VDC. Record this value. 

On CRT the 28V 3200 CPS SUPPLY (GG 1331) shall indicate between a 28.04 
and 29.16 VRMS. Record this value. 

LGC Operational Tests 

LGC Self-Check. 

On K-148, enter the following: 

VERB 36 ENTR Wait 10 seconds. 


I 


i» 




6.3.1.5.2.2 
(Continued) 

6.3.1.5.2.3 


6.3.1.5.2.4 


6.3.1.5.3 

6.3.1.5.3.1 

6.3.1.5.3.2 
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n. 


P. 

q. 


Plus signs in Row's 1, 
VERR-NOUN Flashing 
COMP ACTY 



On concurrently 
for 5 seconds. 


DSKY blanks — COMP ACTY remains on for approximately 
5 seconds and then blanks. 


The DSKY pushbuttons shall be checked by entering: 

VERB 25 NOUN 01 ENTR 
03375 ENTR 

+00123 ENTR 

-00456 ENTR ' 

-00789 (Do not press ENTR) 

The DSKY shall display +00123-in Row 1, -00456 in Row 2, and -00789 in 
Row 3. Press CLR pushbutton three times on DSKY. Observe that Row 1, 
Row 2 and Row 3 are blank. 


On the DSKY, enter the following sequence: 


VERB 16 NOUN 20 ENTR 
VERB 

Verify KEY REL light is flashing. 

Press KEY REL pushbutton; KEY REL light shall extinguish. 


Lamp Test. 

Initiate the Lamp Test by entering in the DSKY: 
VERB 35 ENTR 


The following DSKY displays shall illuminate for approximately 5 seconds; 


a. 

b. 


d. 


f. 

g- 

h. 

i. 

b 

k. 

l . 


UPLINK ACTY 
NO ATT 
STBY 

KEY REL Flashing 
TEMP 

GIMBAL LOCK 
PROG 
RESTART 
TRACKER 

OPR ERROR Flashing 
VERB-NOUN Flashing 
Plus 88888 in Row's 1, 


On concurrently for 
approximately 5 seconds 


2,3 


On CAUTION/WARNING panel, the following displays shall Illuminate, then 
extinguish. 


LGC 

ISS 
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6.3.1.5.3.2 
(Continued) 

6.3.1.5.3.3 


5.3.1.5.3.3.1 


6.3.1.5.3.3.2 


6.3.1.5.3.3.3 


6.3.1.5.3.3.4 


6.3.1.5.4 
6.3.1.5.4.1 
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8's remain in the VERB-NOUN display. 

+8*8 remain in DSKY Row's 1, 2 and 3 display. 

On K-148 enter the following sequence: 

VERB 21 NOUN 01 ENTR 
01036 ENTR 

40004 ENTR 

On the DSKY verify the "VEL" light is ON. 


On K-148 enter the following sequence: 

press ENTR 

01036 ENTR 

40020 ENTR 

On the DSKY verify the "ALT" light is ON and the "VEL" light is off. 


On K-148 enter the following sequence: 

press ENTR 

01036 ENTR ' 

40001 i ENTR 

On the DSKY verify that the first spare lamp under the OPR ERR light is 
ON and the "ALT" light is OFF. 

On K-148 enter the following sequence: 

press ENTR 

01036 ENTR 

40002 ENTR 

On the DSKY verify that the second spare lamp under the OPR ERR light 
is ON and the first spare is OFF. 

On K-148 enter the following sequence: 

press ENTR 

01036 ENTR 

40000 ENTR 

On the DSKY verify "ALT", "VEL", and two spare lights under OPR ERR 
are OFF. 

Uplink Check. 

On K-START 148, set LOAD/INHIBIT switch to LOAD, set TAPE/KEY 
switch to KEY, then enter the following: 
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6. 3. 2.4 
6. 3. 2.4.1 


6. 3. 2. 5 


6. 3. 2. 5.1 


6. 3. 2. 5.2 


6.3. 2. 5.3 


6. 3. 2. 5.4 


6. 3. 2. S. 5 


6 . 3 . 2 . 5.6 


6. 3. 2. 5. 7 


6. 3. 2. 6 


6. 3. 2. 6.1 


6. 3. 2.6. 2 


6. 3. 2. 6.3 


6 . 3 . 2 . 6.4 


6. 3. 2. 6. 5 


6. 3. 2. 6.6 


Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 « 00100. 

Parity Fail Test. 

Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) On the DSKY, the RESTART lamp is lit. 

(b) The PGNCS Caution lamp is lit. 

(c) R1 - 00001 or 00101 

On the DSKY, press the RSET pushbutton. Verify RESTART 
and PGNCS Caution lamps are not lit. 

Start the Tape Reader. 

When the Tape Reader stops, verify:, v 
R1 -00101 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 - 00200 

Rupt Lock Test 
Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) On the DSKY, the RESTART lamp is lit. 

(b) The PGNCS Caution lamp is lit. 

(c) R1 « 00010 or 00110 

On the DSKY, press the RSET pushbutton. Verify the 
RESTART and PGNCS Caution lamps are not lit. 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 « 00201. 

Start the Tape Reader. 
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6.3.2.6.7 


6.3. 2.7 


6. 3. 2. 7.1 


6. 3. 2. 7. 2 


6.3.2. 7.3 


6. 3. 2.7.4 


6. 3. 2. 7.5 


6.3. 2.7.6 


6.3. 2. 7. 7 


6.3. 2. 7.8 


6. 3. 2. 7.9 


6. 3. 2. 7.10 


6. 3. 2. 7.11 


6. 3. 2. 7.12 


6. 3. 2. 8 
6. 3. 2. 8.1 


6. 3. 2. 8. 2 


When the Tape Reader stops, verify: 

R1 - 00300 

TC Trap Test 
Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) On the DSKY, the RESTART lamp is lit. 

(b) The PGNCS Caution Lamp is lit. 

(c) R1 * 00004 or 00104 

On the DSKY, press the RSET pushbutton. Verify the 
RESTART and PGNCS Caution lamps are not lit. 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 « 00301 

Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) On the DSKY, the RESTART lamp is lit. 

(b) The PGNCS Caution lamp is lit. 

(c) R1 * 00004 or 00104 

On the DSKY, press the RSET pushbutton. Verify the 
RESTART and PGNCS Caution lamps are not lit. 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 * 00302 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 - 00400 

Nightwatchman Test 
Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) The RESTART lamp on the DSKY is lit. 

(b) The PGNCS Caution lamp is lit. 

(c) R1 * 00020 or 00120 
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6. 3. 2. 8. 3 


6. 3. 2.8.4 


6. 3. 2. 8. 5 


6.3.3 


6.3. 3.1 


6. 3. 3.1.1 


6.3. 3.1.2 


6. 3. 3.1.3 

6. 3. 3.1.3.1 


6.3.3.1.4 


6. 3. 3.1. 5 


6. 3. 3.1. 6 


6. 3. 3. 1. 6.1 
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On the DSKY, press the RSET pushbutton. Verify the RESTART 

and PGNCS Caution lamps are not lit. 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 ■ 00401 

IMU Operate Power On Tests 

CAUTION : Prior to application of IMU OPERATE power in step 6.3.3.1.4, 

LGC OPERATE and IMU STANDBY power must have been applied 
to the G&N System continuously for a minimum of two hours. 

The only exception is when the requirements of step 6.2.4.14 
are met and this does not apply for the initial application of IMU 
OPERATE power. 

Verification of Power Turn-On 

Set up analog recorder to monitor the following signals: 


SIGNAL NO. 

SIGNAL NAME 

a. 

GG 2136 

MG Servo Error Total 

b. 

GG 2106 

IG Servo Error Total 

c. 

GG 2166 

• OG Servo Error Total 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

GG 2172 

OG IX Resolver Sine 

f. 

GG 2142 

MG IX Resolver Sine 

g. 

h. 

GG 1201 
SPARE 

IMU 28V 1% 800 cpe 


On CRT, monitor +120 VDC PIPA SUPPLY (GG 1040) and IMU gimbal angles. 

Press in +28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. 
Record time. 

Verify that the "NO ATT" lamp on the DSKY is lighted. 

Verify on analog recorder that the oscillations of the resolver sine signals 
(GG 2112, GG 2172, and GG 2142) are not sustained and that the signals damp 
out within 15 seconds. If they don't,remove IMU OPERATE power as soon 
as possible. 

On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 90+10 
seconds after step 6. 3.3.1.3 is initiated. Verify that this voltage is between 
114 and 126 after 100 seconds from step 6.3.3.1.3. 

On event recorder verify the following: 

LGC WARNING is OFF (GG 9001) 

ISS WARNING is OFF (GG 9002) 

On DSKY, verify that the "NO ATT" lamp is off. 


i _ 
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6.3.3.1.7 

6.3.3.1.8 


6.3.4 

6.3.4.1 

6.3.4.2 

6.3.4.3 

6.3.4.4 

6.3.5 

6.3.5.1 

6.3.5.2 

6.3.5.3 

6.3.5.4 

6.3.5.5 

6.3.5.6 
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On CRT, verify all IMU gimbal angles indicate approximately 0 degrees. 

On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Temperature Control Verification 

After IMU OPERATE turn-on, periodically check the PIPA TEMP for the 
next 15 minutes. The PIPA TEMP shall be 130.5±2.0 # F. Fifteen (15) 
minutes after IMU OPERATE turn on the PIPA temperature shall be within 
0.5°F of its stabilized value (para 6.3.4.3). 

When 1 hour has elapsed from the time of IMU OPERATE power tum-on, 
monitor PIPA TEMP (GG 2300) on the CRT. Monitor and record tempera¬ 
ture readings every 5 minutes for 30 minutes. Verify that each reading 
does not deviate from the average value of each signal by more than o. l°F. 

The PIPA Temp shall be 130.5±1 ’ 5°F. 

Verify on the event recorder that IMU Blower Current (GG 2303) and IMU 
Heater Current (GG 2302) On discretes have been present for the last hour 
(discretes may cycle off). 

PGNCS Power Supply Tests 

From the CRT, confirm power supply voltages (or temperatures) are as 
specified and record values observed. 

The PIPA Calibration Module Temperature (GG 6020) shall be between +47 
and +90 DEG F. 

The PSA Temperature (GG 6021) shall be between +60 and +110 DEG F. 

The LGC Temperature (GG 4300) shall be between +47 and +122 DEG F. 

The +28 VDC IMU OPERATE PUS (GG 1500) shall be between 24.5 and 33.5 
VDC. 


The +28 VDC IMU STANDBY BUS (GG 1510) shall be between 23.5 and 32.5 
VDC. 
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6.3. 5.20 (Cont) voltage exceeds 5 volts. 


Item No. Measurement No. 

a. NG1022 

b. NG 1032 

c. NG 1072 

d. NG 1502 

e. NG 1522 


Signal 

14 VDC LGC Noise Peak 
4 VDC LGC Noise Peak 
4 VDC CDU Noise Peak 
28 VDC I MU Operate Noise Peak 
28 VDC LGC Operate Peak 


6.3. 5.21 


6. 3. 5. 22 

6.3.6 


6.3. 6.1 


6.3.6.1.1 


6. 3. 6.1. 2 


6. 3. 6.2 


6. 3.6.2.1 


6 . 3 . 6 . 2.2 


6.3. 6.3 


6 . 3 . 6 . 3.1 


6.3.6.3.2 


6. 3. 6.3.3 


6. 3. 6.4 


6.3. 6.4.1 


The noise peaks of the following signals are demonstrated on the event 
light when the peaks have a rise time of between 2 and 50 /jsec and the 
peak voltage exceeds 10 volts. 

.a. NG 1512 28 VDC IMU Standby Peak. 

The X PIPA S. G. (2001), the Y PIPA S. G. (2021) and the Z PIPA 
S. G. (2041) output signals will be ±0.3V rms but not 0.0V rms. 

G&N Operational Test 

NOTE: Manual DSKY entries during this test may result in a test abort. 

Verify the appropriate K-START tape for LM G/N OPCHK is on the K-START 
tape reader. The tape numbers and their associated Flight Ropes are found in 
Appendix H. 

Start tape reader. 

When tape reader stops verify the following on the CRT DSKY: 

a. R1 - +YYYYY (The value of YYYYY is Flight Rope Dependent and is 

found in Appendix IL) 

b. R2 * +10531 (tape number) 

c. R3 * -YYYZX (Z is the Revision to the Rope Revision Number and X is the 

Tape Revision Number. Tapes in Section B of Appendix II will indicate 
the value of Z.) 

E-Memory Program Load and Sum Check 
Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 indicates 00101. 

Local g Measurement. 

Start tape reader. 

In approximately 10 minutes, VERB 06 NOUN 98 shall flash. 

From the CRT DSKY display read and record Row 1 and Row 2 (local 
gravity whole and fractional respectively). The value recorded shall be 
between 975.0 and 985.9 cm/sec 2 . 

Horizontal Earth Rate Measurement 

Press PRO pushbutton on DSKY. 
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6.3.10 
6. 3.10. 1 

6.3.10.1.1 

6.3.10.1.2 

6. 3. 10.1.3 

6. 3.10.2 
CAUTION: 

NOTE: 

6.3.10.2.1 

6.3.10.2.2 

6.3.10.2.3 

6.3.10.2.4 

6.3.10.2.5 
6. 3.10. 2. 5.1 

6.3.10.2. 5.2 

6.3.10.2.6 


LGC Voltage Margin Test 
Initial Conditions 

' Insure that the G&N System is in the Standby Mode. 

On the CRT, verify the +28 VDC LGC OPERATE bus is between 23.5 
and 32.5 vdc (GG 1520). 

On Panel 5, set lighting override ANUN SW to ON. Rotate the ANUN/NUM 
dimmer fully CCW. 

Voltage Fail Determination 

The +4 VDC LGC supply voltage shall never be operated lower than +2.5 
vdc or higher than +5.2 vdc (GG 1030). 

The +14 VDC iLGC supply shall’never be operated at less than +8.5 vdc 
or higher than +17.0 vdc (GG 1020). 

The flashing indication of the LGC supplies may be disregarded for 
this test. _ ■ 

Enter in C-156, +020041124. Verify and execute. Verify the +4 VDC LGC 
supply is 4.0+0.22 vdc. 

Enter in C-156, +025141114. Verify and execute. Verify the +14 VDC LGC 
supply is 14.0+0.5 vdc. 

Enter 0001 into R-155. Verify and execute. 

Enter in C-156, +XX.X141114. (Enter values for XX. X in incremental 
steps to lower the +14 VDC to cause an LGC Restart.) Execute. 

Deleted. 

Verify the RESTART light on the DSKY is on and the LGC Warning 
light on the CAUTION/WARNING panel is on. 

On the G/N panel press the MASTER ALARM pushbutton to reset. 

On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On K-148, 
enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combinations of 
bits are permissible, but bit 6 must be on. 
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6. 3.10. 2.6.1 


6. 3.10. 2. 7 


0. 3.10. 2.8 


6.3.10.2.9 


6. 3.10. 2.10 


6. 3.10. 2.11 
6. 3.10. 2.12 
6. 3.10. 2.12.1 
6. 3.10. 2. 13 

6.3.10.2.14 
6.3.10. 2.14. 1 


6.3.10. 2.14.2 


6. 3.10. 2.15 


6. 3.10. 2.15.1 


6. 3.10. 2.16 


6.3.10. 2.17 


On K-148, enter the following sequence: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Verify the LGC Warning light is off. 

On the CRT, verify the +14 VDC LGC supply (GG 1020) is between 
12.1 and 12.8 vdc. 

Record the final C-START setting. 

Enter in C-156, +025141114. Verify and execute. Verify the +14 VDC 
LGC supply is 14.0+0. 5 vdc. 

On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to OFF. 

On the DSKY, press the Error Reset (RSET) pushbutton. 

Verify the RESTART light is off. 

Enter in C-156, +XX. XI41114. (Enter values for XX. X in incremental 
steps to raise the +14 VDC to cause an LGC Restart.) Execute. 

Deleted. 

Verify the RESTART light on the DSKY is on and the LGC Warning 
light on the CAUTION/WARNING panel is on. 

On the G&N panel press the MASTER ALARM pushbutton to reset. 

On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On K-148, 
enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combinations of bits are 
permissible, but bit 6 must be on. 

On K-148 enter the following sequence: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Verify the LGC Warning light is off. 

On the CRT, verify the +14 VDC LGC supply (GG 1020) is between 15.6 
and 16. 5 vdc. 
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6.3.10. 2.18 Record the final C-START setting. 


6.3.10.2.19 

6.3.10.2.20 


6.3.10.2.21 


6.3.10.2.21.1 

6. 3.10.2.22 


6.3. 10.2.23 


6. 3.10. 2.23.1 


6.3.10.2.23.2 


6. 3.10. 2.24 


6. 3.10. 2.24.1 


6. 3.10. 2. 25 


6.3.10. 2. 26 

6. 3.10. 2. 27 


6.3.10. 2. 28 


6. 3.10. 2.29 


Enter in C-156, +025141114. Verify and execute. Verify the +14 VDC LGC 
supply is 14.0+0.5 vdc. 

On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to OFF. 

On the DSKY press the Error Reset (RSET) pushbutton. 

Verify the RESTART light is off. 

Enter in C-156, +XX.X041124. (Enter values for XX. X in incremental 
steps to lower the +4 VDC supply to cause an LGC Restart.) Verify and 
execute. 

Deleted. 

Verify on the DSKY that the RESTART light is on and on the 
CAUTION/WARNING panel the LGC Warning light is on. 

On the G&N panel press the MASTER ALARM pushbutton to reset. 

On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On K-148, 
enter the following: 

VERB 01 NOUN 10 ENTR 

00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combinations of bits 
are permissible, but bit 6 must be on. 

On K-148, enter the following sequence: 

VERB 21 NOUN 10 ENTR 

00077 ENTR 

00000 ENTR 

Verify the LGC Warning light is off. 

On the CRT, verify the +4 VDC LGC supply (GG 1030) is between 
3.8 and 3.4 vdc. 

Record the final C-START setting. 

Enter in C-156, +020041124. Verify and execute. Verify the +4 VDC LGC 
supply is 4.0 +0.22 vdc. 

On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to OFF. 
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6.3.10.2.30 On the DSKY press the Error Reset (RSET) pushbutton. 

6. 3.10.2.30.1 Verify the RESTART light is off. 

6.3.10.2.31 Enter in C-156±XX. X041124. (Enter values for XX. X in incremental 
steps to raise the +4 VDC supply to cause an LGC Restart.) Verify 
and execute. 

6.3.10.2.32 Deleted. 

6.3.10.2.32.1 On the DSKY, verify that the RESTART light is on and on the CAUTION/ 
WARNING panel the LGC Warning light is on. 

6.3.10.2.32.2 On the G&N panel press the MASTER ALARM pushbutton to reset. 

6.3.10. 2.33 On PS A AM, set INHIBIT VOLTAGE FAIL switch ON. On K-148, 
enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR ' 

! 

Verify DSKY Row 1 display has bit 6 on. Other combinations of bits 
are permissible, but bit 6 must be on. 

6.3.10.2.33.1 On K-148, enter the following sequence: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 - ENTR 

6.3.10.2.34 Verify the LGC Warning light is off. 

6.3.10.2.35 On the CRT verify the +4 VDC LGC supply (GG 1030) is between 
4. 2 and 4.7 vdc. 

6.3.10.2.36 Record the final C-START setting. 
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6.3.10.2.37 Enter In C-156, +020041124. Verify and -execute. .Verify the+4.VDC LQC 
supply I# 4*.0±0.22 vdc. 


6.3.10.2.38 On the D6KY press the Error Reset (RSET) pushbutton. 


6.3.10.2.38.1 Verify the .RESTART light is off. 
6.3.10.3 Voltage Margin Determination 


6.3.10.3.1 Verify the appropriate K-START tape for LM Self-Check Test Is on the 
K-START tape reader. The tape numbers and their associated Flight 
Ropes are found in Appendix II. 


6.3.10.3.2 


Start the tape reader. 


6.3.10.3.3 


6*. Si 10*. sl 4 
6.3.10.3.4.1 


When the tape reader stops, verify: 

R1 - +YYYYY (The value YYYYY Is flight Rope dependent and * 

Is found In Appendix II) 

R2 * +10538 (tape number) 

R3 * -YYYZX(Z is the Revision to the Rope Revision Number and X is the 
Tape Revision Number, Tapes in Section B of Appendix II will Indicate 
, _ the value of Z) 

Load E-Memory Program 
Start tape reader. 


6.3.10.3.4.2 When the tape reader stops, verify: 
R1 - 00101. 


6.3.10.3.5 Initiate Self-Check 


6.3.10.3.5.1 Start the tape reader. 


6.3.10.3.5.2 Verify that neither the RESTART nor PROG lights are lit. 

6.3.10.3.6 Enter In C-156, ± XX. X141114. (Enter values for XX. X In Incremental 

steps to attain a value for the +14 VDC LGC supply of 12.1 (+0.1, -0.0) vdc). 
Verify and execute. 


6.3.10.3.7 


Record the final C-START setting. 


6.3.10.3.8 


6.3.10.3.9 


Enter In C-156, +XX.X041124. (Enter values for XX. X In Incremental 
steps to attain a value for the +4 VDC LGC supply of 3.4 (H). 1, -0.0) vdc). 
Verify and execute. 

Record the final C-START setting. 


6.3.10.3.10 Verify that R2 Increments by 2 and that the PROG Caution light 
is off. 
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6.3.10.3.11 Enter in C-156, ±XX. X141114. (Enter values for XX. X in 
incremental steps to attain a value for the +14 VDC LGC supply 
of 16.4 (+0.1, -0.0) vdc). Verify and execute. 

6.3.10.3.12 . Record the final C-START setting. 

6.3.10.3.13 Verify that R2 increments by 2 and the PROG Caution light is off. 

6.3.10.3.14 Enter in C-156, ±XX.X041124. (Enter values for XX.X in 

incremental steps to attain a value for the +4 VDC LGC supply of 
4.5 (+0.1, -0.0) vdc). Verify and execute. 

6.3.10.3.15 Record the final C-START setting. 

6.3.10.3.16 Verify that R2 increments by 2 and the PROG Caution light is off. 

6.3.10.3.17 Enter in C-156, ±XX. X141114. (Enter values for XX. X in 

incremental steps to attain a value for the +14 VDC LGC supply 
of 12.1 (+0.1, -0.0) vdc). Verify and execute. 

6.3.10.3.18 Record the final C-START setting. 

6.3.10.3.19 Verify that R2 increments by 2 and that the PROG Caution light is off. 

6.3.10.3.20 Enter in C-156, +025141114. Verify and execute. 

6.3.10.3.21 Enter in C-156, +020041124. Verify and execute. 

6. 3.10. 3.22 Enter 0000 into R-155. 

6.3.10.3.23 Enter in C-156, +000001114. Verify and execute. 

6.3.10. 3.24 Enter in C-156, +000001124. Verify and execute. 

6.3.10. 3. 25 On the CRT, verify the +14 VDC supply is 14.0±0.5 vdc, 

and the +4 VDC supply is 4.0±0.22 vdc. 

6.3.10. 3.26 Start the tape reader (wait 30 seconds). 

6.3.10.3.27 On the DSKY, key RSET (Error Reset). 

6. 3.10.3.28 On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to OFF. 

6.3.10.3.29 On Panel 5, set the override ANUN SW to OFF. Adjust the 

ANUN/NUM dimmer. 

6.3.10. 3.30 Key in the following: 

VERB 36 ENTR 
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6 . 3.11 
6.3.11.1 

6 . 3 . 11 . 2 

6.3.11.3 

6.3.11.4 

6.3.11.5 


6.3.11.6 


6. 3.11. 7 


6. 3. 11. 8 
6.3.11. 9 

6.3.11.9.1 


6. 3.11.10 


LGC Clock Frequency Test 

Insure that LGC Operate power has been applied for a minimum of 10 
minutes. 

Verify that the counter is connected to the 3.2 kc signal on the hardline. 
Obtain a 30 second sample of clock frequency. 

Repeat 6.3.11.3 nine times. 

The average of the 10 previous readings shall be 30.000000±0.000060 
seconds. 

Insure that the System is not in IMU Operate. 

Enter the following on K-148: 

VERB 37 ENTR 

06 ENTR 

VERB 50 NOUN 25 shall flash 
Row 1 - 00062 

Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify 
the STBY lamp is lit. 

Repeat steps 6.3.11.3 and 6. 3.11.5. 

Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify 
the STBY lamp is not lit. Restart lamp may be on. VERB 37 shall flash 
on the DSKY. Enter VERB 36 ENTR on DSKY. Wait 10 seconds. 

If a RESTART or LGC Warning occurred during the above step, perform 
the following on K-148: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Press RSET 

MARK X Pushbutton Test. 


6.3.11.10.1 On the Computer Control and Reticle Dimmer assembly, press and hold 
MARK X pushbutton. 

6.3.11.10.2 On K-148 enter the following: 


VERB 05 NOUN 09 ENTR 



6.3.11.10.2 

(Continued) 


6,3,11.10.3 


6.3. 11.10.4 


6.3.11.10. 5 


6. 3.11.10. 6 


6.3.11.11 
6.3.11.11.1 


6 . 3 . 11 . 11.2 


6 . 3 . 11 . 11.3 


6.1.11.11.4 


6.3.11.11. 5 
6.3.11.11.6 
6.3.11.12 
6.3.11.12.1 
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On the DSKY observe: 

Row 1 « 00112 
PROG alarm lamp is lit 

Press ERR RSET. 

Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

Observe that DSKY Row 1 displays 00004. 

Release MARK X pushbutton. 

Observe the DSKY Row 1 displays 00000. 

MARK Y Pushbutton Test 

Press and hold the MARK Y Pushbutton on the Computer Control and 
Reticle Dimmer Assembly. \ 

On K-148 enter the following: 

VERB 05 NOUN 09 ENTR 

On the DSKY observe: 

Row 1 * 00112 
PROG alarm lamp is lit 

Press ERR RSET. 

Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

Observe that DSKY Row 1 displays 00010. 

Release the MARK Y pushbutton. 

Observe that DSKY Row 1 displays 00000. 

REJECT Pushbutton Test 

Press and hold the REJECT pushbutton on the Computer Control and 
Reticle Dimmer assembly. 
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6 . 3 . 11 . 12 . 2 


6. 3.11.12.3 


6. 3.11.12.4 


6. 3.11.12. 5 


6 . 3 . 11 . 12 . 6 


6.3.11.12.7 


6.3.11.12. 7.1 


6. 3.11. 12. 7. 2 


6.3.11.12. 7. a 


6.3.11.12. 7.4 


6. 3.11.12. 7. 5 


6. 3.11.12. 7. 6 


6. 3.11.12. 7. 7 


6. 3. 11.13 


6. 3.11.13.1 


6. 3.11.13. 2 


6. 3.11.13. 3 


On CRT verify FAILREG * 00112 

PROG alarm lamp is lit 

Press ERR RSET. 

Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

Observe that DSKY Row 1 displays 00020. 

Release the REJECT pushbutton. 

Observe that DSKY Row 1 displays 00000. 

Rate of Descent Switch Test 

On Panel 5, place the Rate of Descent switch in the Plus position (Up). 

_ \ 

Observe that DSKY Row 1 displays 00040. 

On Panel 5, place the Rate of Descent switch in the Minus position (Down). 
Observe that DSKY Row 1 displays 00100. 

On Panel 5, place the Rate of Descent switch in the center position. 

Chi the DSKY observe that Row 1 displays 00000. 

Enter the following on K-148: 

VERB 34 ENTR * 

Reticle Brightness Control Test 

Chi the DSKY perform the following operation: 

VERB 36 ENTR 

On panel 11 close PGNS AOT lamp circuit breaker. On the Computer Control 
and Reticle Dimmer assembly, rotate the RETICLE BRIGHTNESS 
control to its minimum light intensity position. View through the AOT 
and verify that the Reticle lamp is off. 

While viewing through the AOT, slowly rotate the RETICLE BRIGHTNESS 
control to increase the reticle brightness until a stop is reached. Observe 
that the reticle brightness has increased in intensity. Return RETICLE 

BRIGHTNESS control to off state. On panel 11 open PGNS AOT lamp circuit 
breaker. 
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6. 3.11.14 


6.3.11.14.1 


6.3.11.14. 2 


6.3.11.14.3 


6.3.11.14.4 


6. 3. 12 


6. 3.12.1 
6. 3.12.1.1 


6.3.12.1.2 


6. 3. 12.1.3 


6. 3.12.1.4 


AOT Eyepiece Heater Test. 

Secure milliammeter HP 428B and current probe HP 428A-21A. 

Locate PI at Computer Control and Reticle Dimmer assembly. Push lacing 
cord away from PI back to fifth tie point. 

Clip current probe HP 428A-21A to blue wire in cable with red arrow point¬ 
ing away from PI. Measure and record current indication. The current 
shall be between 139 and 244 ma. 

Remove current probe, push lacing cord back to PI and spot tie. 

Gimbal Friction Test 


Inner Gimbal Friction Test. . 

On K-148, enter the following sequence: 

VERB 41 NOUN 20 ENTR 

+00000 ENTR .V 

+00000 j ENTR 

+00000 ’ ENTR 

Wait 15 seconds 

On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (±00150). 
Set up Analog Recorder to monitor the following signals. 


Me as. No. 

Signal Name 

a. 

GG 2110 

IG Torque Motor Current 

b. 

GG 2106 

IG Servo Error Total 

c. 

GG 2107 

IG Servo Error In Phase 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

GG 2113 

IG IX Resolver Cosine 

f. 

GG 2220 

IG CDU Fine Error 

g. 

GG 1201 

IMU 28V 1 percent 800 CPS 

h. 

GG 2221 

IG CDU Coarse Error 


Set up Analog Recorder to monitor the following signals: 
Me as. No. Signal Name 


GG 2300 PIPA TEMP 

GG 1520 +28 VDC LGC OPR BUS 
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6.3.12.1.5 After 10 seconds has elapsed since Step 6.3.12.1.1, enter the following 
into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR (OGC) 

00000 ENTR 

6.3.12.1.6 Verify on CRT, DSKY display 

VERB 21 NOUN 01 
Rl = 00000 
R3 * 02737 

6.3.12.1.7 On K-148 .enter the following* sequence: 

NOUN 15 ENTR 

00000 ENTR ENTR 

37777 ENTR ENTR 

37743 ENTR ENTR \ 

00000 | ENTR ENTR 

00000 i ENTR (once) 

, 6.3.12.1.8 IG-360° TORQUE 

I 6.3.12.1.9 On K-14& enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.1.10 Monitor analog recorder. When the IG Torque Motor Current signal 
(GG 2110) drops to a quiescent level (approximately 12 minutes), stop 
the recorders. 

6.3.12.1.11 On K-148,enter the following sequence: 

VERB 40 NOUN 20 ENTER Wait 10 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seconds 
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6.3.12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all indicate +00000 (±00150). 

6.3.12.1.13 After 10 seconds has elapsed since Step 6.3.12.1.11, enter the following 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

00000 ENTR * 

6.3.12.1.14 Verify on CRT, DSKY display. 

VERB 21 NOUN 01 

R1 ■ 00000 ‘ \ 

R3- 02737 


6.3.12.1.15 


6.3.12.1.16 


6.3.12.1.17 


On K-148 enter the 

following sequence: 

NOUN 15 

ENTR v 

00000 

ENTR ENTR 

40000 

ENTR ENTR 

40034 

ENTR ENTR 

00000 

ENTR ENTR 

00000 

ENTR (once) .. 

40034 

ENTR ENTR 

Verify Rl * 40034 


00000 

Verify Rl - 00000 

ENTR ENTR 

00000 

Verify Rl » 00000 

ENTR (once) 

IG +360° TORQUE 

On K-148 enter the 

i following sequence 

VERB 42 

ENTR 

VERB 33 

ENTR 


6.3.12.1.18 Monitor analog recorder. When the IG Torque Motor Current signal 

(GG 2110) drops to a quiescent level (approximately 12 minutes), stop 
the recorders. 
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6.3.12.2 Outer Gimbal Friction Test 

6.3.12.2.1 On K-148,enter the following sequence: 

VERB 40 NOUN 20 ENTR, Wait 10 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seconds 


\ 


6.3.12.2.2 


6.3.12.2.3 


6.3.12.2.4 


On the CRT t verify CDU X, CDU Y, CDU Z indicate +00000 (±00150). 
Set up analog recorder to monitor the following: ( 


Meas. No. 

Signal Name 

a. GG 2167 

OG Servo Error In Phase 

b. GG 2170 

OG Torque Motor Current 

c. GG 2166 

OG Servo Error Total 

d. GG 2280 

OG CDU Fine Error 

e. GG 2172 

OG IX Resolver Sine 

f. GG 2173 

OG IX Resolver Cosine 

g. GG 2281 

OG CDU Coarse Error 


After 10 seconds has elapsed since Step 6.3.12.2.1, enter the following 
sequence into K-148: 


**5 


VERB 21 NOUN 01 ENTR 
02737 ENTR 

37777 ENTR 
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6.3.12.2.5 Verify on CRT, DSKY display 

VERB 21 NOUN 01 
Rl* 37777 
R3 * 02737 

6.3.12.2.6 On K-148, enter the following sequence: 

NOUN 15 ENTR 

37743 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR (once) 

6.3.12.2.7 OG -360* TORQUE 

6.3.12.2.8 On K-148,enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR ' 

6.3.12.2.9 * Monitor analog recorder. When the OG Torque Motor Current signal 

(GG 2170) drops to a quiescent level (approximately 12 minutes) stop 
the recorders. 

6.3.12.2.10 On K-148,enter the following sequence: 

VERB 40 NOUN 20 ENTER, Wait 10 seconds 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Wait 15 seconds 
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6.3.12.2.11 On the CRT, verify CDU X, CDU Y, CDU Z indicate 400000 (±00150). 

6.3.12.2.12 After 10 seconds has elapsed since Step 6.3.12.2.10, enter the following 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

40000 ENTR 

6.3.12.2.13 Verify on CRT, DSKY display: 

VERB 21 NOUN 01 
Rl « 40000 
R3 * 02737 

6.3.12.2.14 On K-148 enter the following sequence: 

ENTR 

ENTR ENTR ^ 

ENTR ENTR 
ENTR ENTR ' 

ENTR ENTR 
ENTR ENTR 

6.3.12.2.15 OQ 4360* TORQUE 

6.3.12.2.16 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR " 

6.3.12.2.17 Monitor analog recorder. When the OG Torque Motor Current signal 
(GG 2170) drops to a quiescent level (approximately 12 minutes) stop 
the recorders. 

6.3.12.3 Middle Gimbal Friction Test. 


#7 


NOUN 15 
40034 
00000 
00000 
00000 
00000 
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6.3.12.3.1 On K-148, enter the following sequences 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

406760 . ENTR 

Walt 15 seconds i 

-.0 
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6.3.12.3.7 MG -135* TORQUE 

6.3.12.3.8 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.3.9 Monitor analog recorder. When MG Torque Motor Current (GG 2140) 
drops to a quiescent level (approximately 6 minutes), stop the recorders. 

6.3.12.3.10 On K-148, enter the following sequence: 


VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

-06750 ENTR * 

Wait 15 seconds 

6.3.12.3.11 On the CRT, verify CDU X * +00000±00200, CDU Y * +00000+00150, and 
CDU Z = -06750+00200. 

6.3.12.3.12 After 10 seconds has elapsed since Step 6.3.12.3.10, enter the following 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

00000 ENTR 

6.3.12.3.13 On the CRT, verify DSKY display: 

VERB 21 NOUN 01 
R1 - 00000 
R3 = 02737 

<)R 
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6. 3.12.3.14 


6. 3.12. 3.15 
6. 3.12. 3.16 

6. 3.12. 3.17 

6. 3.12. 3.18 


6. 3.12.4 
6. 3.12.4.1 
6. 3.12.4.2 
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On K-148 enter the following sequence: 


NOUN 15 
00000 
00000 
00000 
63777 
77777 


ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR (once) 


MG+135* TORQUE 


On K-148, enter the following sequence: 


VERB 42 ENTR 

VERB 33 ENTR - 

Monitor analog recorder. When the MG Torque Motor Current signal 
(GG 2140) drops to a quiescent level (approximately 6 minutes) stop the 
recorders. 


On K-148, enter the following sequence: 

VERB 41 NOUN 20 ENTR 

+XXXXX ENTR (270* - Z N. B. Azimuth) 

+00000 4 ENTR 

+XXXXX ENTR (Latitude) 

Wait 15 seconds before proceeding 

VERB 40 NOUN 20 ENTR 

VERB 25 NOUN 07 ENTR 

01303 ENTR 

00040 ENTR 

Wait 15 seconds 

VERB 36 ENTR 4 

Test Analysis. 

Remove the strip charts from analog recorders. 

Examine the traces of the recorded measurements for all six phases of 
this test to detect any sharp discontinuities. Disregard transients of 0.5 
second duration or less on the Gimbal Torque Motor Current traces and 
disregard all transients on the CDU Fine Error and CDU Coarse,Error 
traces. The Gimbal Torque Motor currents shall not exceed 0.125 am¬ 
pere. The CDU Fine Error measurements shall not exceed *70 mv rms. 
The CDU Coarse Error measurement shall not exceed *680 mv rms. 
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6.3.13 

6.3.13.1 

6.3.13.1.1 


6.3.13.1.2 

6.3.13.1.3 


6.3.13.1.4 

6.3.13.1.5 

6.3.13.1.6 

6.3.13.1.7 

6.3.13.1.8 

6.3.13.1.9 

6.3.13.1.10 


Stabilization Loop Step Response Test 
IG Response Test 

On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR, Wait 10 seconds 
VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

On CRT, verify IG MG, and OG gimbal angles are between 358 and 002. 
Set up analog recorder to monitor the following: 


Meaa. No. Signal Name 


a. 

GG 2106 

IG Servo Error Total 

b. 

GG 2107 

- IG Servo Error* In Phase 

c. 

GG 2110 

IG Torque Motor Current 

d. 

GG 2112 

IG IX Resolver Sine 

6. 

GG 2113 

IG IX Resolver Cosine 

f. 

GG 2220 

IG CDU Fine Error 

g* 

GG 1201 

IMU 28V 1 PCT 800 CPS 

On 

K-148 enter the following: 


VERB 40 NOUN 20 ENTR, Wait 10 seconds 

On the CRT verify CDU X, CDU Y AND CDU Z indicate +00000*00200. 

CAUTION: If the transients caused by the subsequent step input do 

not settle within 15 seconds, remove IMU Operate Power. 

Enter 1000 into R-155* 

Press XEQ/SEAL pushbutton on R-155 to enter the DC step voltage into 
the IG stabilization loop. 

Prepare to start analog recorder. 

Enter 0000 into R-155. Start analog recorder. Press the XEQ/SEAL 
pushbutton to remove the step input to the IG stabilization loop. 

After the transient on the recorder has settled, stop this recorder. 


; w» 
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6.3.13.1. 

6.3.13.2 

6.3.13.2. 


6.3.13.2. 

6.3.13.2. 

6.3.13.2. 

6.3.13.2. 

6.3.13.2. 

6.3.13.2. 

6.3.13.3 

6.3.13.3. 
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11 From the Servo Error In Phase signal recorder trace measure the time 

interval (Tl, Fig. 2) between the removal of the step input to the point & 
at which the trace settles to within 5 percent of the step magnitude (A. 

Fig. 2). The period Tl, shall not exceed 0.1 second and the trace shall 
have no more than 3 overshoots. 

MG Response Test 

1 Set up analog recorder to monitor the following: 

Meas. No. Signal Name 


a. 

GG 2136 

MG Servo Error Total 

b. 

GG 2137 

MG Servo Error In Phase 

c. 

GG 2140 

MG Torque Motor Current 

d. 

GG 2142 

MG IX Resolver Sine 

e. 

GG 2143 

MG IX Resolver Cosine 

f. 

GG 2250 

MG CDU Fine Error 

g- 

GG 1201 

IMU 28V 1% 800 cps 

On 

the CRT, verify CDU X, CDU Y and CDU Z indicate 400000 (±00200). 


CAUTION: If the transients caused by the subsequent step input do 

, not settle within 15 seconds, remove IMU Operate Power. 

3 Enter 0100 into R-155. Press XEQ/SEAL pushbutton R-155 to enter the 
DC step voltage into the MG stabilization loop. 

4 Prepare to start analog recorder. 

5 Enter 0000 into R-155. Start analog recorder. Press XEQ/SEAL push¬ 
button to remove the step input to the MG stabilization loop. 

6 After the transient on the recorder has settled, stop the recorder. 

7 From the Servo Error In Phase signal recorder trace measure the time 
interval (Tl Fig. 2) between the removal of the step input to the point at 
which the trace settles to within 5 percent of the step magnitude (A, Fig. 2). 
The period Tl, shall not exceed 0.1 seconds and the trace shall have no 
more than 3 overshoots. 

OG Response Test 

1 Set up analog recorder to monitor the following: 


Meas. No. 

Signal Name 

a. 

GG 2166 

OG Servo Error Total 

b. 

GG 2167 

OG Servo Error In Phase 

c. 

GG 2170 

OG Torque Motor Current 
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6.3.13,3.1. 

(Continued) 


6.3.13.3.2 


6.3.13.3.3 


6.3.13.3.4 


6.3.13.3.5 


6.3.13.3.6 


6.3.13.3.7 


6.3.13.3.8 


Meas. No. 


Signal Name 


d. GG 2172 

e. GG 2173 

f. GG 2280 

g. GG 1201 


OG IX Resolver Sine 
OG IX Resolver Cosine 
OG CDU Fine Error 
IMU 28V 1% 800 cps 


On the CRT, verify CDU X, CDU Y and CDU 2 Indicate +00000 (±00200). 

C AUTION ;. If the transients caused by the subsequent step Input do not 
settle within 15 seconds, remove IMU Operate Power. 


Enter OOlO into R-155. Press XEQ/SEAL pushbutton on R-155 to enter 
the DC step voltage Into the OG stabilization loop. 


Prepare to start analog recorder. 


Enter 0000 Into R-155. Start analog recorder. Press XEQ/SEAL push¬ 
button to remove the step input to the OG stabilization loop. 

After the transient on the recorder has settled, stop the recorder. 

f™” *® S ® rv i ° Error ph “ e «g»al recorder trace, measure the time 
* m ( ' Flg - 2) between ““ removal of the step input to the point at 

which the trace settles to within 5 percent of the step magnitude (A Fla 21 

The period. Tl, shall not exceed 0.1 second and the traTstou! L * 
more than 5 overshoots. 


On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR * 

+00000 ENTR 

+00000 ENTR 
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Step Out 



L-Tl— 


TYPICAL STAB LOOP RESPONSE TO STEP INPUT 
FIGURE 2 


J 
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6.3.15 AOT Functional Accuracy Test 

MOTE: Use of a Dioptometer is required when sighting through 
AOT. The included angles between target LOS shall be known to 
±10 arc-seconds. The elevation of each target LOS shall be known 
to ± 15 arc-seconds. 

6.3.15.1 Insure that the G&N System is in the Operate Mode. 

6.3.15.2 While viewing through the AOT, instruct a target operator to 
translate (vertically and laterally) and rotate (in azimuth and elevation) 
a target until the center of the reticle is visible in the Left and Forward 
detent AOT positions. 

Note: Insure that the target remains stable during the following 
AOT readings. 

6.3.15.3 Place the AOT in the L detent position. 

6.3.15.3.1 Place the AOT lamp on and record time. 

6.3.15.4 Rotate the AOT control knob until the center of the target reticle is 
superimposed between the double "Y" reticle. Read and record the 
dial indication as LYl - ± XXX. XX. 

6.3.15.4.1 Rotate the AOT control knob until the center of the target reticle ‘ 
is no longer superimposed between the double "Y" reticle. 

6.3.15.4.2 Repeat the preceding two steps, 6.3.15.4 and 6.3.15.4.1, two more 
times and average the three results. Record the following: 

LY2 - ± XXX. XX 
LY3 ■ ± XXX. XX 
LY (AVG) * ±XXX. XX 

6.3.15.5 Rotate the AOT control knob until the center of the target reticle ' 
is superimposed between the double lines of the spiral reticle. 

Read and record the dial indication as LSI * ± XXX. XX. 

6.3.15.5.1 Rotate the AOT control knob until the center of the target reticle is 
no longer superimposed between the double lines of the spiral reticle. 

6.3.15.5.2 t Repeat the preceding two steps, 6.3.15.5 and 6.3.15. 5.1, two more 

times and average the three results. Record the following: 
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6.3.15.5.2 

-continued- 


LS2 - ± XXX. XX 

LS3 ■ ± XXX. XX 

LS(AVQ = ±XXX.XX. 

6.3.15.6 

Rotate the AOT into the F detent position. 

6.3.15.7 

Rotate the AOT control knob until the center of the target reticle is 
superimposed between the double "Y" reticle. Read and record the 
dial indication as FY 1 * ±XXX. XX. / 

6.3.15.7.1 

Rotate the AOT control knob until the center of the target reticle is no 
longer superimposed between the double "Y" reticle. 

6.3.15.7.2 

Repeat the preceding two steps, 6.3.15.7 and 6.3.15. 7.1, two more 
times and average the three results. Record the following: 


FY2 * ± XXX. XX 

FY3 * ± XXX. XX 

FY (AVG) « ± XXX. XX. 

6.3.15.8 

Rotate the AOT control knob until the center of the target reticle is 
superimposed between the double lines of the spiral reticle. Read and 
record the dial indications as FS1» ± XXX. XX 

6.3. 15.8.1 

Rotate the AOT control knob until the center of the target reticle is 
no longer superimposed between the double lines of the spiral reticle. 

6.3.15.8.2 

Repeat the preceding two steps, 6.3.15.8 and 6.3.15.8.1, two more times 
and average the three results. Record the following: 

6.3.15.8. 3 
6.3.15.9 

FS2 * ± XXX. XX 

FS3 -±XXX.XX 

FS(AVG) «±XXX. XX 

Turn off the AOT lamp and record time. 

AOT Angle Calculation 

6.3.15.10 

On K-148 enter the following sequence: 


VERB NOUN 20 ENTR 

±XXXXX ENTR (270° - S/C AZ) 

+00000 ENTR 

+02858 ENTR 


Verify the NO ATT light Is illuminated. 
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6.3.15.11 

6.3.15.12 


6.3.15.13 

6.3.15.14 

6.3. 15. 15 

6.3.15.16 

6.3.15. 17 
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On K-148 enter the following sequence: 

VERB 25 NOUN 07 ENTR 
00104 ENTR 

00200 ENTR 

00001 ENTR 

On K-148 enter the following detent calibration data: 
VERB 21 NOUN 03 ENTR 


03404 

ENTR 


± XXX. XX 

ENTR ENTR 

(L detent AZ) 

03405 

ENTR 


± XXX. XX 

ENTR ENTR 

(F detent AZ) 

03406 

ENTR 


±xxx.xx 

ENTR ENTR 

(R detent AZ) 

03412 

ENTR 


* XXX. XX 

ENTR ENTR 

(L detent EL) 

03413 

ENTR 


± XXX. XX 

ENTR ENTR 

$F detent El) 

03414 

ENTR 


± XXX. XX 

ENTR 

(R detent El) 

On K-148 enter the following: 


VERB 37 

ENTR 


00051 

ENTR 



Verify PROG is 51 on DSKY. 


Verify VERB 50 NOUN 25 flashing and DSKY display should be: 
Rl - 00015 


On K-148 enter: 

VERB 33 ENTR 

Verify VERB 01 NOUN71 flashing and DSKY display for Rl is: 
Rl- 00CDE 

C is the AOT detent code. D and E give the octal star code. 

On K-148 enter the following sequence: 

VERB 21 ENTR 

00110 ENTR 

VERB 33 ENTR 
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6.3.15. 18 


6.3.15.19 


6.3. 15.20 


6.3.15.21 


6.3.15.22 


6.3.15.23 


6.3.15.24 

6.3.15.25 

6.3.15.26 


6.3.15.27 


6.3.15.28 


Verify VERB 54 NOUN 71 flashing and DSKY display: 
R1 » 00110 


On Computer Control and Reticle Dimming Assembly, press 
the MARK X pushbutton. 


VERB 06 NOUN 79 shall flash and the DSKY shall display: 


Rl ■ XXX. XX (Cursor Angle) 
R2 - XXX. XX (Spiral Angle) 
R3 * XXXXX (Position Code) 

On K-148 enter the following: 


VERB 25 
* XXX. XX 
± XXX. XX 
+00001 
VERB 33 


ENTR 

ENTR (LY(AVG) from 6.3.15.4. 
ENTR (LS(AVG) from 6.3.15. 5. 
ENTR . 

ENTR 


2 ) 

2 ) 


Verify that VERB 01 NOUN 71 flashes and Rl » 00110. 

On K-148 enter the following: 

VERB 21 ENTR 

00210 ENTR 

VERB 33 ENTR 

VERB 54 NOUN 71 shall flash and Rl - 00210. 

On Computer Control and Reticle Dimming Assembly, press 
the MARK X pushbutton. 

Verify VERB 06 NOUN 79 flashing. The DSKY display shall be: 

Rl * XXX. XX (Cursor Angle) 

R2 * XXX. XX (Spiral Angle) 

R3 * XXXXX (Position Code) 


On K-148 enter the following sequence: 


VERB 25 

ENTR 

± XXX. XX 

ENTR 

± XXX. XX 

ENTR 

+00002 

ENTR 

VERB 33 

ENTR 


(FY(AVG) from 6.3.15. 7.2) 
(FS(AVG) from 6.3.15. 8.2) 


When VERB 06 NOUN 05 flashes, record Rl. Rl shall not exceed 
0±. 08°, 
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6.3.15.29 On K-148 enter the following: 

VERB 36 ENTR 

VERB 25 NOUN 07 ENTR 
01303 ENTR 

00040 ENTR 

00001 ENTR 
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6.3.16 

6.3.16.1 

6.3.16.2 

6.3.16.3 

6.3.16.4 

6.3.16.5 

6.3.16.6 


Flight Rope Fixed Memory Bank Sum Check 

NOTE: Before proceeding with this test, obtain a Computer Program listing 
of the flight program being tested. Prepare a list of the bank CKSM 
bugger words. 

Verify G4N System in Standby Mode. 

On K-148 enter the following sequence: 

Press ERR RSET 

VERB 91 ENTR 

Observe VERB 05 NOUN 01 flashing 

Record the CRT DSKY display indications. 

Row 1 = AAAAA Bank Sum 

Row 2 » 000BB Bank Number 

Row 3 = CCCCC (Bank CKSM bugger word) 

Row 1 shall be the same as or the complement of the number displayed in Row 
2. Row 3 Indication shall be the same as the bugger word recorded above for 
the bank tested. 

On K-148 enter VERB 33 ENTR 

Repeat paragraphs 6.3.16.3 and 6.3.16.4 until all memory bank sums have 
been checked. 

On K-148 enter VERB 34 ENTR. 
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6.3.17 
NOTE: 


6.3.17.1 

6.3.17.1.1 

6.3.17.1.2 
6. 3.17.1. 3 


6.3.17.1.4 
6. 3.17.1.5 

6. 3.17. 2 
6. 3.17. 2. 1 


6. 3.17. 2. 2 
6. 3.17. 2. 3 


RR/CDU Control Test 

RR CDU testing requires that the Rendezvous Radar is operating. 

The Rendezvous Radar is not activated until Integrated Testing. 

To insure that the RR CDU's are operating properly, the minimum 
requirements for RR CDU testing are presented here so that they may 
be included as part of the requirements to be demonstrated at the first 
opportunity after Rendezvous Radar activation. 

Initialization 


Verify the appropriate K-START Tape for RR CDU I/F Test is on 

the K-START Tape Reader. The tape numbers and their associated Flight 

Ropes are found in Appendix II. 

Start the Tape Reader. 

When the Tape Reader stops, verify the following on the CRT DSKY: 

R1 * +YYYYY (The value of YYYYY is Flight Rope 

dependent and is found in Appendix II) 

R2 ■ +10549 (Tape Number) 

R3 * -YYYZX (Z is the Revision to the Rope Revision 
number and X is the Tape Revision 
number.) 

Start the Tape Reader. 

When the Tape Reader stops, press KEY RELEASE. 

Verify the NO ATT light on the DSKY is lit. Wait 25 
seconds before proceeding. 

CDU Fine and CDU Coarse Error 


Set up analog recorder to monitor the following: 


Meas. No. 


Signal Name 


CG3311 

CG3312 

CG3321 

CG3322 


Shaft CDU Fine Error 
Shaft CDU Coarse Error 
Trunnion CDU Fine Error 
Trunnion CDU Coarse Error 


Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 Flashing 
R1 - 00006 
R2 - 00002 
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6. 3.17. 2.4 
6. 3.17. 2.5 

6. 3.17. 2.6 

6. 3.17* 2.7 

6.3.17. 2. 8 

6.3.17.2.9 

6. 3.17. 2.10 
6. 3.17. 2.11 

6. 3.17. 2.12 
6. 3.17. 2.13 

6. 3.17. 2.14 

6. 3.17. 2.15 
6. 3.17. 2.16 
6. 3.17. 2.17 
6. 3.17. 2.18 
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Start the Tape Reader. 

The Tape Reader stops. VERB 41 will be displayed and the rest 
of the DSKY will blank. 


Before proceeding, verify on CRT that RR CDU Trunnion and Shaft 
angles indicate +045.00*000.30 degrees. 

Verify the following signals on the CRT: 


RR Shaft IX sin (GG 3304) 

RR Shaft IX cos (GG 3305) 

RR Trunnion IX sin (GG 3324) 
RR Trunnion IX cos (GG 3325) 


+18.4*1. 84V RMS 
+18. 4*1. 84V RMS 
+18.4*1. 84V RMS 
+18.4*1. 84V RMS 


Verify RR CDU Fine Errors (GG 3311, GG 3321) do not 
exceed 0.07 volts. 


Verify RR CDU Coarse Errors (GG 3312, GG 3322) do not 
exceed 0.68 volts. . - 

Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 Flashing 
R1 - 00006 
R2 - 00002 


Start the Tape Reader. 

The Tape Reader stops. VERB 41 is displayed and the rest 
of the DSKY will blank. 

Wait 60 seconds. Verify on CRT that RR CDU Trunnion 
angle indicates +180.00*002.00 degrees, and Shaft 
angle indicates +320,00*002.00 degrees. 

Start the Tape Reader. 

The Tape Reader stops. Wait until the DSKY blanks before proceeding. 
Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 Flashing 
R1 « 00006 
R2 * 00002 
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6.3.17.2.19 
6. 3.17. 2.20 

6.3.17. 2.21 

6. 3.17. 2.22 


6.3.17. 2. 23 


6. 3.17. 2. 24 


6. 3.17.2.25 


6. 3.17. 2.26 


6.3.17.3 


6. 3. 17. 3. 1 


6.3.17. 3.2 


6.3.17. 3.3 


6. 3.17. 3.4 


6. 3.17. 3. 5 


6. 3.17. 3.6 


6.3.17. 3. 7 


6. 3.17. 3.8 
6.3.17. 3.9 


Start the Tape Reader. 

The Tape Reader stops. VERB 41 is displayed and other DSKY 
displays blank. 

Wait 30 seconds. Verify on tho CRT that RR CDU Shaft and Trunnion 
angles indicate 000.00+000.30 degree. 

Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 Flashing 
R1 - 00006 
R2 - 00002 

Start the Tape Reader. 

The Tape Reader stops. VERB 41 is displayed and the rest of the 
DSKY blanks. 

Wait 10 seconds. Verify on the CRT that RR CDU Shaft and Trunnion 
angles indicate +315.00+000.30 degree. 

RR CDU Fail Test (Fine) 

Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 Flashing 
R1 * 00006 
R2 - 00002 

Start the Tape Reader. 

The Tape Reader stops. VERB 41 is displayed and the rest of the 
DSKY blanks. 

Wait 10 seconds before proceeding to next step. 

Start the Tape Reader. 

When the Tape Reader stops, verify RR CDU Fail and Tracker 
Alarms come ON in approximately 10 seconds. 

Start the Tape Reader. 

The Tape Reader stops. Press the error reset pushbutton (RSET) and 
verify RR CDU Fail and Tracker Alarms are OFF. 
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6.3.17.3.10 

6.3.17.3.11 

6.3.17.3.12 
6.3.17. 3.13 

6.3.17.3.14 
6.3.17. 3.15 

6.3.17.4 

6.3.17.4.1 

6.3.17.4.2 

6.3.17. 4.3 

6.3.17.4.4 

6.3.17. 4.5 
6.3. 17. 4. 6 

6.3.17. 4. 7 
6.3.17. 4. 8 

6.3.17.4.9 


Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 Flashing 
R1 - 00006 
R2 * 00002 

Start the Tape Reader. 

When the Tape Reader stops, verify RR CDU Fail and Tracker 
Alarms come ON in approximately 10 seconds. 

Start the Tape Reader. 

The Tape Reader stops. Press the error reset pushbutton (RSET) 
and verify RR CDU Fail and Tracker Alarms are OFF. 

RR CDU Fail Test (Coarse) 

Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 Flashing 
R1 - 00006 
R2 * 00002 

Start the Tape Reader. 

When the Tape Reader stops, verify RR CDU Fail and Tracker 
Alarms come ON in approximately 10 seconds. 

Start the Tape Reader. 

The Tape Reader stops. Press the error reset pushbutton (RSET) 
and verify that RR CDU Fail and Tracker Alarms are OFF. 

Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

VERB 04 NOUN 12 Flashing 
R1 * 00006 
R2 = 00002 

Start the Tape Reader. 
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6. 3.17.4.10 

When the Tape Reader stops, verify RR CDU Fail and Tracker 
Alarms come ON in approximately 10 seconds. 

6. 3.17. 4.11 

Start the Tape Reader. 

6. 3. 17. 4.12 

The Tape Reader stops.. Press the error reset pushbutton (RSET), 
Verify RR CDU Fail and Tracker Alarms are OFF. 

6. 3.17. 4.13 

Start the Tape Reader. 

6.3.17. 4.14 

When the Tape Reader stops, the DSKY blanks. 
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APPENDIX I 

* MEASUREMENT TOLERANCES 


Signal 

Link 

Signal Name 

PSAAM and/or 
GAN Teat SCA Uncertainty 

Requirement % of Full Scale 

GG 1020 

4* 

+14 vdc LGC Supply 

14.0+0.4 vdc 

0% 

GG 1030 

4 

+4 vdc LGC Supply 

4.0+0.2 vdc 

0% 

GG 1040 

5** 

+120 vdc PIPA Supply 

120+6.0 vdc 

1% 

GG 1070 

4 

+4 vdc CDU Supply 

4.0+0.2 vdc 

0% 

GG 1100 

4 

-28 vdc Supply 

-27.5+6.0 vdc 

0% 

GG 1110 

5 

2.5 vdc Telemetry Bias No. 1 

2.5+. 06 vdc 

0% 

GG 1201 

5 

IMU 28V 800 cpe 1% 

28.00+0.56V rma 

1% 

GG 1202 

4 

IMU 28V 800 cpe 5% 

28.0+1.4V rma 

0.33% 

GG 1203 

4 

IMU 28V 800 cpe 5% 

28.0db2.1V rme 

0.33% 

GG 1331 

5 

3.2 kc 28V Supply 1% 

28.6db0.56V rms 

1% 

GG 1500 

4 

+28 vdc IMU OPER BUS 

28.0-3.5, +5.5 vdc 

0% 

GG 1510 

4 

+28 vdc IMU STBY BUS (Stby mode) 

28.0-6.0, +5.5 vdc 

0% 

GG 1513X 

5 

+28 vdc IMU STBY/OFF 

28.0+1 vdc 

0% 

GG 1520 

4 

+28 vdc LGC OPER BUS 

28.0+4.5 vdc 

0% 

GG 1523X 

5 

+28 vdc LGC Operate 

28.0+1 vdc 

0% 

GG 2001 

5 

XPIPAS.G. OUT IN PH 

Output+0.3V rms but not 0.0 

3% 

GG 2021 

5 

Y PIPA S. G. OUT IN PH 

Output +0.3V rma but not 0. 0 

3% 

GG 2041 

5 

Z PIPA S. G. OUT IN PH 

Output+0.3V rme but not 0.0 

3% 

GG 2106 

4 

IG Servo Error Total 

0.0+60 MV rme at null 

1% 

GG 2110 

4 

IG Torque Motor Current 

0.125 AMP Max during any 

0% 

GG 2112 

5 

IG IX Reeolver Out-Sine 

fine Align Torque 

18.4+1.84V rme at 45* 

2.5% 

GG 2113 

5 

IG IX Reeolver Out-Coeine 

18.4+1.84V rme at 45* 

2.5% 

GG 2136 

4 

MG Servo Error Total 

0.0+60 MV rms at null 

1% 

GG 2140 

4 

MG Torque Motor Current t 

0.125 AMP Max during 

0% 

GG 2142 

5 

MG IX Reeolver Out-Sine 

any fine Align Torque 

18.4+1.84V rms at 45* 

2.5% 

GG 2143 

5 

MG IX Reeolver Out-Coeine 

18.4+1.84V rms at 45* 

2.5% 

GG 2166 

4 

OG Servo Error Total 

0.0+60 MV rms at null 

1% 

GG 2170 

4 

OG Torque Motor Current 

0.125 AMP Max during 

0% 

GG 2172 

5 

OG IX Reeolver Out-Sine 

fine Align Torque 

18.4+1.84V rms at 45* 

2.5% 

GG 2173 

5 

OG IX Reeolver Out-Coeine 

18.4+1. 84V rms at 45* 

2.5% 

GG 2219 

5 

Pitch Attitude Error 

5.05+0.5V rms at 17* 

0.67% 

GG 2221 

4 

IG CDU Coaree Error 

0.0+0.68V rms at null 

0.29% 

GG 1510 

4 

+28 vdc IMU STBY BUS (Oper.mode) 28.0-4.5, +4.5 vdc 

0% 


* Link 4 - PSAAM Output Signal 
** Link 5 - SCA Output Signal 
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Signal 

GG 2249 
GG 2251 
GG 2279 
GG 2281 
GG 2300 

GG 2302 
GG 3304 
GG 3305 
GG 3312 
GG 3322 
GG 3324 
GG 3325 

GG 4300 
GG 6020 

GG 6021 
NG 1336 
NG 1021 
NG 1022 

NG 1031 
NG 1032 

NG 1071 
NG 1072 

NG 1501 
NG 1502 

NG 1511 
NG 1512 

NG 1521 
NG 1522 


APPENDIX I (Continued) 

PSAAM and/or 

G&N Test; SCA Uncertainty 


Link 

Signal Name 

Requirement % of Full Scale 

5 

YAW Attitude Error 

5.0540.5V rms at 17* 

0.67% 

4 

MG CDU Coarse Error 

0.040.68V rms at cull 

0.29% 

5 

Roll Attitude Error 

5.0540.5V rms at 17* 

0.67% 

4 

OG CDU Coarse Error 

0.040.68V rms at null 

0.29% 

5 

PIPA Temperature 

130.5±1.5*F in Operate 

2% 

4 

IMU Heater Current On 

284:1 vdc 

0% 

5 

RR Shaft IX Resolver Out-Sine 

18.44d.84V rms at 45* 

2.5% 

5 

RR Shaft IX Resolver Out-Cosine 

18.4±1.84V rms at 45* 

2.5% 

4 

RR Shaft CDU Coarse Error 

0.040.68V rms at null 

1% 

4 

RR Trunnion CDU Coarse Error 

0.040.68V rms at null 

1% 

5 

RR Trunnion IX Resolver Out-Sine 

18.44:1.84V rms at 45* 

2.5% 

5 

RR Trunnion IX Resolver Out- 
Cosine 

18.44:1.84V rms at 45* 

2.5% 

4 

LGC Temperature 

+47 to +122*F 

0.23% 

4 

PIPA Calibration Module 
Temperature . \ 

+47 to +90*F 

0.23% 

4 

PSA Temperature 

85425.0*F 

0% 

4 

PHDIFF 3.2KC 28V/LGC SYNC 

0* ±10* 

3% 

4 

14 VDC LGC Noise RMS 

0.2 VRMS Max 

0% 

4 

14 VDC LGC Noise Peak 

5 volts with rise time of 

2 to 5 naec 

0% 

4 

4 VDC LGC Noise RMS 

0.2 VRMS Max 

0% 

4 

4 VDC LGC Noise Peak 

5 volts with rise time of 

2 to 50 psec 

0% 

4 

4 VDC CDU Noise RMS 

0.1 VRMS Max 

0% 

4 

4 VDC CDU Noise Peak 

5 volts with rise time of 

2 to 50 psec . 

0% 

4 

28 VDC IMU Operate Noise RMS 

1.0 VRMS Max 

0% 

4 

28 VDC IMU Operate Noise Peak 

5 volts with rise time of 

2 to 50 psec 

0% 

4 

28 VDC IMU Standby Noise RMS 

1.0 VRMS Max 

0% 

4 

28 VDC IMU Standby Noise Peak 

5 volts with rise time of 

2 to 50 /zsec 

0% 

4 

28 VDC LGC Operate Noise RMS 

2.0 VRMS Max 

0% . 

4 

28 VDC LGC Operate Noise Peak 

5.0 volts with rise time of 

2 to 50 psec 

0% 
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APPENDIX H, SECTION A 
K-START TAPE INFORMATION 

. R1=YYYYY 

Name Number * Program R1 Display 


LM Self-Check Test F10L004-K10538-XX 

LM G/N OPCHK F10L004-K10531-XX 

LM Semi-Automatic Mode Test F10L004-K10530-XX 

IRIG Scale Factor Test F10L004-K00081-XX 

IMU Performance Test F10L004-K0Q083-XX 

Alarms and Interrupts Test F10L004-K10545-XX 

LM Self-Check Test F10L005-K10538-XX 

LM G/N OPCHK F10L005-K10531-XX 

LM Semi-Automatic Mode Test F10L005-K10S30-XX 

IRIG Scale Factor Test F10L005-K00081-XX 

IMU Performance Test F10L005-K00083-XX 

LM Self-Check Test F10L006-K10538-XX 

LM G/N OPCHK F10L006-K10531-XX 

LM Semi-Automatic Mode Test F10L006-K10530-XX 

IRIG Scale Factor Test F10L006-K00081-XX 

IMU Performance Test F10L006-K00083-XX 

Alarms and Interrupts Test F10L006-K10545-XX 



10069 

10069 

10069 

10069 

10069 

10069 

10099 

10099 

10099 

10099 

10099 

10116 

10116 

10116 

10116 

10116 

10116 


A 


♦NOTE: Where XX is the revision number. 
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APPENDIX n SECTION B 
NEW TAPE NUMBER FORMAT 


NAME 

NUMBER 

PROGRAM 

R1 

R3 

RR CDU I/F Test 

F10L0991-K10549-X 

Luminary 99 

+10099 

-YYY1X 

LM Self-Check Test 

F10L1300-K10538-X 

Luminary 130 

+10130 

-YYY0X 

LM G/N OPCHK 

F10L1300-K10531-X 



+10130 

-YYY0X 

LM Semi-Automatic Mode Test 

F10L1300-K10530-X 



+10130 

-YYY0X 

IRIG Scale Factor Test 

F10L1300-K00081-X 



+10130 

-YYY0X 

IMU Performance Test 

F10L1300-K00083-X 



+10130 

-YYY0X 

Alarms and Interrupts Test 

F10L1300-K10545-X 



+10130 

-YYY0X 

Alms & Int Test/Restrt Mon 

F10L1300-K10550-X 



+10130 

-YYY0X 

RR CDU I/F Test 

F10L1300-K10549-X 


f 

+10130 

-YYY0X 

NOTE: X is the tape revision number. YYY is the spacecraft number (only assigned to MIT 

Mission E-Memory Load Tapes). 

The Revision to the Rope Revision number is found in the 1 

R3 display, second digit from right. 




_ 
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SCOPE: 


Change 1: 


Change 2: 


ADDENDUM I 

The following changes are required to make ND1002380 
applicable as G&N System technical support documentation 
for systems containing LUMINARY 131 flight ropes. 

Paragraphs 6.2. 2.4.1, 6.3.1.5.3.3, 6. 3.1.5.3. 3.1, 

6.3.1. 5. 3.3. 2, 6.3.1. 5. 3. 3.3, 6. 3.1.5.3. 3.4 

In each of these paragraphs, change the address entry 
from 01036 to 01035. 

Paragraphs 6 .2.4.24, 6. 3.6.5, 6. 3. 7.25, 6.3.9.21, 

6.3.12.3.18 


In each of these paragraphs, change the address entry 
from 01303 to 01300. 
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ADDENDUM H 


(This addendum deleted) 
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ADDENDUM m 


(This addendum deleted) 



ADDENDUM IV 
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(This addendum deleted) 
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POST INSTALLATION CHECKOUT PROCESS 
SPECIFICATION FOR LM G4N SYSTEM (KSC) 
WITH LUMINARY FLIGHT ROPES 












APOLLO GAN Specification 
ND1002380 

1.0 INTRODUCTION 

1.1 The Individual Spacecraft (SC) installed Guidance and Navigation (GAN) System to 
be cheeked out per this process specification shall consist of one of each of the 
following major assemblies. The applicable part numbers shall be determined 
fag Drawing No. 0014000. 

Assembly Name 

1 - Apollo Guidance Computer Group 
1 - Inertial Mean. Unit A Pulse Torque Assembly 
1 - Coupling Data Unit 
1 - Power and Servo Assembly 
. l - Computer Control A Reticle Dimmer Assembly 
I - GAN Interconnect Harness Assembly (LEM) 

I - Signal Conditioner Assembly 
I - Navigation Base Assembly (LEM) 

1 - Alignment Optical Telescope (LEM) 

1.2 The GAN System herein shall be identified as a LM system. The computer oontains 
the program flight ropes in the core rope memory. Tbs test requirements herein 
are based on LUMINARY 16 flight program s. 

2.0 SCOPE 

S. 1 This specification outlines tbs ch e ck out requirements for GAN System Installed in a 

Lunar Module Vehicle* Addendum to this specification will cover any special check¬ 
out requirements associated with individual vehicles, GAN Systems and Computer 
Flight Programs. 
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8.6.1 Checkout Equipment (ACE) for the Power and Servo Aaaembly Adapter Module 
(Coot) (PSAAM) and Signal Conditioner Aaaembly (8CA) performance. PSAAM and signal 

conditioner atability uncertaintiea are included in Appendix L 

8.8.3 In the event of a conflict between requirements, the followli^ order of precedence 
shall apply. The contractor shall also notify AC Electronics Site Manager of the 
conflict. 

a. The contract 

b. The Specification 

c. Documents referenced in this specification. 

8.7 Retest Requirements 

8.7.1 DUG and PIPA data (See Paragraph 8.3.9) 

8.7.1.1 EDj, Dg, or D 3 exceeds its maximum value as specified in 8.3.8 for any DUG or 
PIPA, a retest sequence shall be initiated as indicated below: 



RETEST SEQUENCE 


The retest sequence shall be performed using the paragraphs indicated in Table I 
corresponding to the out-of-spec parameters. Table H indicates the test position 
and other isolated parameters that must be recalculated and qualified. 

If D t , Dg, and D3 are within tolerance after the retest sequence is completed, the 
original out-of-tolerance terms calculated in 8.3.8.22.8 shall be exonerated. 


8.7.1.2 Failure to be within the maximum values of Dj t Dg and Dg after the retest sequence 
of 8.7.1.1 shall constitute a failure of the assembly. 

8.7.1.3 If authority has been obtained to degauss a PIPA, then data taken prior to the degauss¬ 
ing of that PIPA shall not be used in the future to calculate stability terms. After 
degaussing, the retest sequence of Paragraph 8.7.1.1 must be performed. 

8.7.2 Failure of the GIN System to pass any examination or test specified herein shall 

tentatively classify the GIN system as non-oonformii*. Normal test sequence may 
be continued upon determination of the cause of the nonconformance or at the discre¬ 
tion of the GIN contractor test team if it is determined that such action is not detri¬ 
mental to the GIN System or other interfacing subsystems. All nooconformances 
shall be investigated and cleared fay waivers (F. N. N), correction of specification, 
or hardware replacement and retest. The suspected malfunctioned hardware shall 
be removed and returned to the laboratory where the malfunction shall be verified. 
Only after malfunction verification shall a flight certified replaceable element be 
installed in the GIN System. 
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TABLEm 
RETEST MATRIX 


infriph 



amber_Tet Title 


3.1 

Stand)? Power On Teat 

. X 

X 

X 




X X 

X 

X 

3.3 

Alarma and Interrupts Teat 

X 






X X 



3.3 

IMU Operate Power on Test 


X 

X 

X 

X 

X 

X 

X 

X 

3.4 

Temperature Control Verification 


X 

X 




X 

X 

X 

3.3 

PGNC8 Power Supply Teat 



X 

X 

X 

X 

X 

X 

X 

3.4 

OAN Operational Teat' 

X 

X 

X 

X 

X 

X 

X 

X 

X 

3. Y 

Bern i- Automatic Mode Test 


X 

X 

X 



X 

X 

X 

3.3 

IR1G Soale Factor That 


X 

X 



X 

X 

X 

X 

3.9 

DfU Parformanoe Teat 


X 

X 



X 

X 

X 

X 

3.10 

LOC Voltage Margin Teat 

X 






X 



3.11 

LGC Clock Frequency Teat 

X 






X 

X 


3.13 

Oimbal Friction Teat 


X 

X 




X 

X 

X 

3.13 

Stabilisation Loop Response Teat 


X 

X 



X 

X 

X 

X 

3.14** 

Q4N Fine Alignment Teat 


X 








3.15 

AOT Funotional Performance Teat 










3.14 

Flight Rope Fined Memory Bank 











Sum Check 

X 






X 



3.17 

RR/CDU Control Teat 





X 





3.1 

Emergency Shutdown Procedure 

e 

e 

e 

e 

e 

e 

e e 

e e 

e 

3.3 

Normal Shutdown Procedure 

e 

e 

e 

e 

e 

e 

e e 

e e 

e 

3.3 

Initial Turn-On Procedure 

e 

e 

e 

e 

e 

e 

e e 

e e 

e 

3.4 

General Turn-On Procedure 

e 

e 

e 

e 

e 

e 

e e 

e e 

e 



X 


X 


X 

X 


§ 


s 

8 


To bo used 11 neoessary to ton fyittn on or off. 

» Procedure from Specification ND1002323 with AURORA S3 ropea installed. 
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•.A DETAILED REQUIREMENTS 

11 Initial T—t Conditions 

11.1 The IMU ehall be eupplied with heater power on a continuous baa la. The portable 
temperature controller (Model No. 410-31058) ehall be connected at all ****** 
although beater power may be eupplied from the -*>38 VDC IMU STANDBY bua and 
monitored through ACE. 

11.3 The IMU ehall never be without heater power longer than 15 minutae. 

8.3 Operational Requlrementa 

5.3.1 Emergency Shutdown Procedure 

CAUTION: In the event of any malfunction which might damage the GAN System 
before the normal ehutdown procedure In 8.3.3 can be performed, 
power ahall be removed from the GAN System as soon as possible. 

If at all possible, without creating any delay, IMU Operate Power 
s hould be removed first. 

6.3.3 Normal Shutdown Procedure 

8.3.3.1 The normal shutdown of a GAN System ehall include parkii* the gimbals prior to 
removing IMU Operate Power. This is accomplished in the following procedure. 

8.3.3.S On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

8.5.2.3 On the CRT, verify the following platform angles are displayed: 

IG is bet we en 357 and 003 degrees 
MG is between 087 and 003 degrees 
OG is b et w ee n 357 and 003 degrees 
Verity G1MBAL LOCK lamp is lit 

8.2.2.4 Pull out 428 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11 to remove 
IMU OPERATE power. 

8.2.2.4.1 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 
00034 ENTR 

00000 ENTR 

Verity GIMBAL LOCK lamp is OFF. 

L. - ' “ J 
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•.2.2.4.1 

(Cost) 


i. 2.2.5 


6.2.2.6 


0.2.2 


•. 2 . 8.1 


6.2.4 


6.2.4.1 


6.2.4.2 


6.2.4.2 

•.2.4.4 


6.2.4.8 


6.2.4.6 


•.2.4.7 


•.2.4.8 


•.2.4.2 

••2.4.18 


VERB 21 NOUN 21 ENTR 
•1026 ENTR 

40000 ENTR 

Verify NO ATT lamp U OFF 

Pull out >28 VDC LOG OPERATE circuit breaker on LEM Cabin Panel 11 to remove 
LGC OPERATE power. 

Pull out >28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to remove 
IMU STANDBY power. 

Initial Turn-On Procedure 

The initial power turn-on sequence shall be in the order specified in the teat pro¬ 
cedures (A. A observing all cautions and delays as specified. 

General Turn-On Procedure 

This step shall be effe c t i ve only after having completed the initial turn-on procedures. 
Proper coolant flow shall be verified. 

Depress >28 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 tOMFpl? 
IMU STANDBY power. Record time. 

Depress >28 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to supply 
LGC OPERATE power. The Restart lamp may come on; if it dose, press RSET ou 
the D6KY. 

On K-148, enter the followiiy: 

VERB 28 ENTR 

Verify K-START tape fl0L004-Kl0828-XX LM Self Check Test is on the K-8TART 
tape reader, where XX equals taps revision number. 

Start tape reader. 

When tape reader elope, verify: 

Rl - >10XXX 

R2 - >10838 (tape number) 

R3 - 000XX (tape revision number) 

Start tape reader. 

When tape reader stops, verify: 

Rl • 00101 
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Start tape tender • 

Monitor DSKT until IS (8COUNT+1) increments twice. If an error Is detected, tie 
PBOG alarm lamp on the 06KY shall light. 

On K-141 eater the following to turn off Self-Check: 

VERB 21 NOUN 27 ENTR 
00001 ENTR 

VERB 24 ENTR 

CAUTION: LOC OPERATE and IMU STANDBY power must have been applied 
a minimum of two hours before energising the IMU OPERATE circuit breaker 
la Step €. 2.4. IS, unless all of the following conditions are met: 

IT: 1. The OiN System has previously been in Standby Mode at least two 
houm and subsequently been in Operate Mods, AND 

2. Ths are planed In a parked poeltloa prior to shutdown, AND 

2 . Ths shutdown period did not e xc eed 5 days, AND *. 

4* The Spacecraft or IMU have not been moved in any way during the 
shutdown period. 

THEN: The two-hour Standby Mode operation requirement is reduced to 
lft minutes. 

The OiN System Is defined as being In Standby Mode when LOC OPERATE and 
IMU STANDBY power is applied and IMU OPERATE power Is off. The Inertial 
components shall have suspension power In Standby Mode. 

The GIN System Is defined as being In Operate Mode when LOC OPERATE, 

IMU STANDBY and IMU OPERATE power are applied to the system. 

Set up analog recorder to monitor the following signals: 


Signal No. 

Signal Name 

(W GO 2121 

MG Servo Error Total 

b. GG 2101 

IG Servo Error Total 

e. GG 21€€ 

OG Servo Error Total 

d. GG 2112 

XG IX Resolver Sine 

e. GG 2172 

OG IX Resolver Sine 

f. GG 2142 

MG IX Resolver Sine 

g. GG 1201 

IMU 28V 1% 800 CPS 


lft 
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6.2.4. IS On CRT, monitor +120 VDC PIPA SUPPLY (GG 1040) and IMU Gimbal angles. 

Record time. If 15 minutes have elapsed since performing Paragraph 6.2.4.3, 
proceed to the next paragraph. 

6.2.4. It Press in >28 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. 
Record time. 

6.2.4.20 Verify on the analog recorder that the oscillations of the resolver sine signals 
(GG 2112, GG 2172, and GG 2142) are not sustained and that the signals damp 
out within 15 seconds. If this condition is not attained, r e mo v e IMU OPERATE 
power immediately. 

6.2.4.21 On the CRT, verify absence of >120 VDC PIPA SUPPLY voltage for 90*10 
seconds after Step 6.2.4.20 is initiated. Verify that this voltage is between 
114 and 126 after 106 seconds from Step 6.2.4.20. 

6.2.4.22 Verify that LGC Warning and 08 Warning lamps in the LM cabin are OFF. 

6.2.4.23 On the CRT, verify all IMU Gimbal angles are b e t we en 357 and 003 degrees. 

6.2.4.24 On K-148, enter the followii* sequencei 
VERB 41 NOUN 20 ENTR 

+00000 ENTR ~ 

+00000 ENTR 

>00000 ENTR 

6.2.4.25 On the CRT, scan the power supply voltages to verify their normal operation. 
(No indications flashing.) 

6.2.4.26 After all the tests of 6.3 have been completed, the General Turn-On Procedure 
(6.2.4) and IMU Operational Test (6.3.6) shall be completed before rerunnii* 
any teat. Otherwise, the testing sequence shall continue In accordance with 
Figure 1. 

6.2.5 Interruption of Power. 

6.2.5.1 IMU Operate power shall never be applied without the presence of LGC Operate 
and IMU Standby Power. 

6.2.5.2 The GAN System log book shall include the gimbal positions at time of power 
shutdown. M omitted, it shall be assumed that the gimbals were not parked 
prior to shutdown. The log book shall also state If any movement of the IMU 
or Spacecraft has taken place after shutdown. The times of application and 
removal of any bus power to the GAN System shall be recorded. 
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S. 2. 6. 3 After the ayetem has been operating with IMU Operate power on, and a power 
interruption occurs, immediately eet the IMU Operate powe r circuit breaker 
to OFF. When power is restored a minimum of 16 minutes operation in Stand¬ 
by Mode is required before resuming IMU Operate power. If the power interrup¬ 
tion lasted longer than 19 minutes, the GIN System shall be run in Standby Mode 
for a time interval at least equal to the duration power was off before resuming 
IMU Operate power. However, this period need not ea ce s d two hours before 
application of IMU Operate power. 

g.2. • Warmup Period 

A warmup period of at least one hour is Operate Mode is required prior to 
performing any teat in which gyro or accelerometer parameters are measured, 
and at least 16 minutes prior to any test in which precision amplitude and fre¬ 
quency power supply checks are made. 

5.3 Teel Procedures 

S. 3.1 Standby Power On Tests 

g. 8.1.1 The Portable Temperature Controller, Model No. 400-31063 shall be supplying 
inertial component heater power to the GIN System through connector 56J1 
(P230). If alarm or fail indications are present on the PTC, they shall be cleared 
by depressing the SY8T£M RESET pushbutton on the PTC. 

3.3.1.3 The following switches and/or circuit breakers shall he dosed to energise the 
indicated buses. On Panel 6 rotate ANUN/NUM dimmer to minimum disoernable 
brightness. On Panel 6 set the LIGHTING OVERRIDE ewitoh to OFF. 


LOCATION 

NOMENCLATURE 

IDENTIFICATION 

Panel 14 

BAT 8 NORMAL FEED 

4813 

Panel 14 

BAT 3 NORMAL FEED 

4811 

Panel 13 

X LUNAR BU8 TIE 

4CB3 

Panel 13 

BAT 1-4-3 FEED TIE 

4CB17 

Panel 13 

BAT 2-3-6 FEED TIE 

4CB26 

Panel 13 

ASC ECA 

4CB14 

Panel 13 

ASC ECA CONT. 

6CB7 

Panel 13 

DC BUS VOLT 

4CB21 

Panel 13 

DISP. 

4CB13 

Panel U 

X LUNAR BUS TIE 

4CB4 

Panel 11 

BAT 1-4-3 FEED TIE 

4CB13 

Panel 11 

BAT 2-3-8 FEED TIE 

4CB23 

Panel 11 

ASC ECA 

4CB16 

Panel 11 

ASC ECA CONT. 

4CB6 

Panel 11 

DC BUS VOLT 

4CB22 


IT 



6.1.1.t 

(Continue# 


6.3.1.3 
6 . 3 . 1 . 6.1 

6.6.1.6.6 


6.6.1.6 
6.6.1.4.1 


6.6.1.4.6 

6.6.1.4.4 

6.6.1.6 
6.6.1.8.1 
6 . 6 . 1 . 6 . 1 . 
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LOCATION .NOMENCLATURE IDENTIFICATION 


Panel 16 

1NV. NO. 2 

4CB13 

Panel 14 

AC PWR to INV 2 Poeition 

4814 

Pand 11 

AC BUS FEED TIE 

4CB24 

Pand ll 

AC BUS VOLT 

4CB27 

Pand 11 

LTG ANUN/DOCK COMP 

4CB146 

Pand 16 

LTG ANUN/DOCK COMP 

4CB148 


1MU Steady Power Tun On 

Prana In +28 VDC 1MU STANDBY circuit breaker on LM Cabin Panel 11. 

Record time. 

Verify on the Event Recorder that +28 VDC IMU STANDBY power discrete 
(GG1616) ia on. On CRT +2SV IMU STANDBY Bua (GG1610) abaU indicate 
between 22.0 and 33.5. 

Tbe PIPA TEMP, dieplayed on CRT. akall be monitored periodically for one 
hour to eneure that the PIPA Temperature Control circuitry ia operating to 
maintain a temperature of 180*6.0 Deg. F. (GG 2300). One hour after perform* 
tag atop 6 . 8 . 1. 8 . 2 record PIPA TEMP. The PIPA Temperature ahall be 

i66.rei.rr. - ^ 

Computer Power Turn On 

Preae in +66 VDC LGC OPERATE circuit breaker on LM Cdbia Panel 11. 
RESTART light may be OH. verify LGC Warnli« In OFF. 

On CRT. +20V LGC Operate Bub (GG 1620) ehell indicate between 64.6 and 66.4 
Verify on event recorder that +S6V LGC OP (OO 162614 dtecrate fte on. Ueh* 
D6KY. enter VERB 66 ENTR. then praee RSET. All oempater alarme ehell 
dear. 

On CRT. the +14 VDC LGC SUPPLY (OO 1026) atoll tail ate between 16.6 and 
14.4 VDC. Reooid thta value. 

On CRT the 28V 6200 CPS SUPPLY (GO 1661) ahall la diode between a 86.64 
and 29.16 VRMS. Record thie value. 

LGC Operational Teete 


LGC Self-Check. 


On K-148, eater the following: 

VERB 66 ENTR Wait 10 eeconde. 
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ft. S. 1. ft. 1.1 Verify K-START tape FlftLftft4-Kl0ft98-XX LM Seif-Check Test Is on the 
K-8TABT taps reader, where XX eqaals taps Nflstoa somber. 

ft. ft. 1.ft. 1. ft Start tops reader. 

ft.ft. 1.ft. 1.4 Whsa taps rsadsr stops, aerify: 

R1-+WXXX 

R9 • +10538 (taps amaber) 

R9 •-000XX (tape revision aambex) 

ft. 9.1. ft. 1. ft Load B-Mfemory Profram. 

ft.ft.l.ft.l.S.l Start taps isadsr. 

ft.ft.l.ft. l.ft.S Whsa taps rsadsr stops, verify Rl displays +09101. 

ft. 9.1. ft. 1. ft Initiate Self-Cheek. 

ft.ft.l.ft.l.ft.l Stan Taps rsadsr. 

ft.9.1.ft. l.ft.S Whsa 89 - 00009, start taps rsadsr. 

ft.9.1.ft.l.ft.9 Whsa taps rsadsr stops, wait ftO ssooads. 

ft. 9.1.8.9 INKY Cheek. 

ft.9. l.ft.S. 1 Start taps rsadsr. 

ft.9.1.ft.9.9 All ths electroluminescent el e me n t s (PBOO, VERB, NOUN, and Roar 1, 
Row 9. Row 9) shall display ths decimal mimbsr alas (9). lasladlaf ths 
ft's, tfc* following shall bs displayed for approximately ft seconds. 


h. 

o. 

d. 


f. 

«• 

h. 

I. 

J. 

k. 

l. 


ft's 

ft's 

rs 

ft's 

ft's 

4's 

9's 

9'S 

l's 

0's 


Minns signs la Rows 1, 
VERB-NOUN Flashing 
COMP ACTY 




On eoacurrsntly 
for ft ssooads. 
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4.9.1.9.2.S 
( Contin ue d) 

1.3.1.1.1.9 

9.9.1.9.1.4 

4.9.1.9.9 
4.9.1.9.9.1 

4.9.1.9.9.1 


b. Plus signs In Bow's 1 

o. VERB-NOUN Flashing 

p. COMP ACTY 

q. D8KY blanks - - COMP ACTY i 


l. 9 , 91 

lag J— 


On concurrently 
lor 9 i 


nains on for approxi m a t e ly 


9 seconds and than blanks., 

Tbs D6KY pu s hbu t tons shall bs checked by entering: 

VERB 99 NOUN 01 ENTB 
09979 * KNTR 

400199 ENTR 

*00494 ENTR 

-00790 (Do not press ENTR) 

The D8KY shaU display 400119 In Row 1, -00496 In Row 9, and -00790 in 
Bowl. Press CLRpushbutton three times onD8KY. Obeerre that Row 1, 
Row 2 and Row 9 are blank. 

On the D6KY, enter the following s equsnoei 

VERB 14 NOUN 20 ENTR 
VERB ENTR 

Verify KEY BEL Flashing 

Press KEY BEL, KEY BEL shall e xt i n gu i sh - ’ 


Lamp Teel. 

Initiate the Lamp Test by entering in the D6KY: 

VERB 99 ENTR 

The following D8KY displays shall Uluminste for ap pr oxi m a t el y 9 seconds; 


n. UPLINK ACTY 
b. NO ATT 
e. STBY 

d. KEY REL Flashing 

e. TEMP 

f. GIMBAL LOCK 
PROG 
RESTART 


On concurrently for 
approximately 9 

- f *. - r j'*"- 
. r ~ *. 


*• 

h. 

I. TRACKER 

J. OPR ERROR Flashing I 

k. VERB-NOUN Fleshly | 

l. Plus 99999 in Row's J^2.9 

On CAUTION/WARNING panel. ths foUowing displays shall Ul u minst e, than 
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(CoaHnaad) 
•.3.1. ft. 4 
ft. 3.1.5.4.1 


ft. 3.1. ft. 4.3 


ft. 3.1. ft. ft 
3.3.1. ft. ft. 1 


ft. 3.1. ft. ft 
ft. 3.1. ft. ft. 1 


ft. 3.1. ft. ft. 3 
3.3.1.3.3.3 
ft. 3.1. ft. ft. 4 


ft'i romain in tbs VERB-NOUN display. 

4ft»s romain in DflKY Row's 1. 3 sad 3 display. 

Uplink Cksok. 

Os K-8TART 143. MR LOAD/INHIBIT swltok to LOAD. sot TAPE/KEY 
swfttok to KEY, Ikon sstor 3 m following: 

ERROR RESET 
VERB 3ft NOUN 01 ENTR 
333T3 ENTR 

431334 ENTR 

*33733 ENTR 

430003 ENTR 

Vorlfy too following Is dlsplayod os Iks DSKT. 

VERJl 33 NOUN 01 

Rl 431334 , 

R3 *33733 
13430003 1 

Downlink Chock 

Os CRT DSKT display. nsrlQr Iks following Is displayed: 

VERBIS NOUN 01 
Rl 431334 
R3 -33783 
R3 430000 

LQC Standby Cksok 

Os K-ia. outer Iks following; 

VERB 37 ENTR 

03 ENTR 

Obsonro VERB 60 NOUN 36 flashti* 

Rl - 00033 (swltok LQC powsr down) 

Os DSKT, dsprnss PRO p ushbu tton for appr oximately 3 aocon d i . 

Vorlfy STBT states fsdtostor lamp is ON. 

Os Iks CRT, onrify tka 3.3 KC S8V Supply (CO 1331) Is bstwsss 33.04 sad 
33.13V RMS. 
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$.3.1.5. 

6.3.1.6. 

$.3.1.3. 

$.3.1.6. 

$.3.1.5. 

$.3.2 
$. 3.2.X 
$. 2 . 2 . 1 . 

I 

$.3.2.1. 

$.3.2.1. 


$.3.2.1 

$.3.2.1 

$.3.2.2 

$.3.2.2 


$. $ On D8KY, depress PRO pushbu t ton for approx im at el y 3 e e c o n d e to return 

to LGC Operate Mode. 

$. $ Verify STBY status indicator lamp is OFF. RESTART light may be ON. 

Verify LGC Warning is OFF. VERB 37 will flash. 

$.7 On D8KY enter the following: 

VERB 3$ ENTR 

7 Staadhy/Prooeed Check. 

7.1 On the DSKT, preen and hold the PRO pushbutton* verify CHAN 33 on CRT 
displays $7777. 

Alarms and Interrupts Tent 

Parity Fail Test 

1 On K-14S enter the following enqueues: 

VERB 21 NOUN $2 ENTR 
$3377 ENTR 

33777 ENTR * . 

,2 On CRT* OflKY display, verify Rl • 33777 and R3 * 03377 

.3 On K-14S enter the folkwing se qu e nc e 

VERB 25 NOUN 2$ ENTR 
04000 ENTR 

01777 ENTR 

0000$ * ENTR 

VERB 30 ENTR 

.4 Verify RESTART lamp le ON. 

.$ On K-140enter VERB 3$ ENTR. Press ERROR RESET pushbu t ton. All 

alarms shall dear. 

Rupt Look-Interrupt Tee Leng 

.1 On K-145 enter the following seqeonoo: 

VERB 24 NOUN 01 ENTR 
0337$ ENTR 

30001 ENTR 

0177$ ENTR 

VERB 2$ NOUN 3$ ENTR 
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I.U.SJ 

i.S.S.S.9 

S.S.S.S 

iS.S.1.1 


I 

iS.LS.1 

0.9.9.4 
•.1.2.4.1 


t.2.2.4.2 


00001 ENTE 

01770 ENTE 

00000 ENTE 

VEEB 91 ENTE 

Verify EESTAET lamp la ON. 

Oa K-140 eater VERB 90 ENTE. Preee EREOE EE8ET pnahhattoa. AH 

alarma afcall dear. 

TC Tn* Teat 

On K-149 eater the fdlovlnf aeqaaaee: 

VEEB 91 NOUN 01 ENTE 

09977 ENTE 

01777 ENTE 

VEEB 99 NOUN 90 ENTE 

04000 ENTE 

01777 ENTE N 

00000 i ENTE 

VEEB 90 ENTE 

Verify EESTAET lamp la ON* 

Oa K-140 eater VEEB 90 ENTE. Preee EBBOE EE8ET pnahhattoa. AU 

alanaa afcall dear. 

Niffctwatehman Teet 

Oa K-140 eater the foltarlag oe qi mao e 


VEEB 24 NOUN 

01 ENTE 

09970 

ENTE 

90001 

ENTE 

01770 

ENTE 

VEEB 99 NOUN 

90 ENTE 

04000 

ENTE 

01770 

ENTE 

00000 

ENTE 

VEEB 90 

ENTE 


Verify EESTAET lamp la ON. 

Oa K-140 eater VEEB 90 ENTE. Pieea EBBOE BESET paaUmttoa. All * 

alanaa ahall dear. 


0.9.9.4.9 
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6.3.3 IMU Operate Power On Testa 


CAUTION: Prior to application of IMU OPERATE power in step 6.3.3.1.4, 
LGC OPERATE and IMU STANDBY power must have been applied 
to the GIN System cootinuoualy for a minimum of two hours. 

The only exception is when the requirements of step 6.2.4.14 
are met and this does not apply for the initial application of IMU 
OPERATE power. 

6.3.3.1 Verification of Power Turn-On * 


6.3.3.1.1 


Set up analog recorder to monitor the following signals: 


8IGNAL NO. 

SIGNAL NAME 

6. 

GG 2136 

MG Servo Error Total 

b. 

GG 2106 

1G Servo Error Total 

e. 

GG 2166 

OG Servo Error Total 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

GG 2172 

OG IX Resolver Sine 

f. 

GG 2143 

MG IX Resolver dine 

S- 

h. 

GG 1201 
SPARE 

IMU 28V 1 % 800 cps 


6.3.3.1.2 On CRT. monitor +120 VDC PIPA SUPPLY (GG 1040) and IMU gimbal angles. 


6.3.3.1.3 Press la >26 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. 

Record time. 


6.3.3.1.3.1 Verify that the "NO ATT" lamp on the D8KY in lighted. 


6.3.3.1.4 


6.3.3.1.8 


6.3.3.1.6 


Verify on analog recorder that the oscillations of ths resolver sins signals 
(GG 2112, GG 2172, and GG 2142) are not sustained and that the signals damp 
out within 16 seconds. If they don't, remove IMU OPERATE power as soon 
as possible. 

On ths CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 90*10 
seconds after step 6.3.3.1.3 is initiated. Verify that this voltage is between 
114 and 126 after 100 seconds from step 6 . 3.3.1.3* 

On event recorder verify ths following: 

LGC WARNING is OFF (GG 9001) 

1SS WARNING is OFF (GG 9002) 


6.3.3.1.6.1 OnDSKY, verify that the "NO ATT" lamp is off. 
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C. 3.3.1.7 
6.3.3.1.9 


On CRT. verify all IMU gbnbal angles indicate approximately 0 deg r eea. 
On K-148 enter the following I 


9.3.4 

9.3.4.1 

9.3.4.3 

9.3.4.3 

9.3.4.4 

f 

9.3.5 

9.3.5.1 

5.3.5.2 

5.3.5.3 

9.3.5.4 

9.3.5.5 

9.3.5.9 


VERB 41 NOUN 20 ENTR 
♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 

Temperature Control Verification 

After IMU OPERATE turn-on, periodically chock the PfPA TEMP for the 
next 15 minutee. The PIPA TEMP shall be 130.5*2.0*F. Fifteen (15) 
minutes after IMU OPERATE turn on the PIPA temperature shall be within 
0.5*F of its stabilized value (para 9.3.4.3). 

When 1 hour has elapsed from the time of IMU OPERATE power turn-on, 
monitor PIPA TEMP (GO 2300) on the CRT. Monitor and record tempera¬ 
ture readings every 5 minutes for 30 minutes. Verify that each readUM 
does not deviate from the average value of each signal by more than 0.1*F. * 

The PIPA Temp shall be 130.5*1.5" F. 

Verify on tbs event recorder that IMU Blower Current (GO 2303) and IMU 
Heater Current (GG 2302) On discretes have been present for the last hour 
(discretes may cycle off). 

PGNCS Power Supply Tests 

From the CRT, confirm power supply voltages (or temperatures) are as 
specified and record values observed. 

The PIPA Calibration Module Temperature (GG 9020) shall be between <*45 
and ♦90 DEG F. 

The PSA Temperature (GG 9021) shall be between ♦OO and +110 DEG F. 

The LGC Temperature (GG 4300) shall be between <+45 and ♦ISO DEG. F. 

The >23 VDC IMU OPERATE BUS (GG 1500) shall be between 24.5 and 33.5 
VDC. 

The 429 VDC IMU STANDBY BUS (GG 1510) shall be between 23.5 and 32.5 
VDC. 
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6. 9. ft. 7 The >28 VDC LOC OPERATE BUS (QO 1520) shall be between 24.5 and 32.5 

VDC. 

5.3.5.5 The >120 VDC PIPA Supply (GO 1040) shaU be between 114 and 126 VDC. 

6.3.5.5 The -28 VDC Supply (GG 1100) shall be between -21.5 and -33.5 VDC. 

6.3.5.10 The >4 VDC CDU Supply (GG 1070) shall be between 3.8 and 4.2 VDC. 

6.3.5.11 The IMU 28V 500 CPS 1 pet Supply (GG 1201) shall be between 27.44 and 

26.56 VRMS. 

6.3.5.12 The IMU 28V 800 CPS 6 pet 00 PH Supply (GG 1202) shall be between 26.0 
and 20.4 VRMS. 

6.3.6.13 The IMU 28V 800 CPS 6 pet 0 PH Supply (GG 1203) shall be between 26.0 
and 30.1 VRMS. 

6.3.6.14 The 3.2 KC 28V Supply (GO 1331) shall be between 28.04 and 20.16 VRMS. 

6.3.6.16 The 3.6 VDC T/M Bias (GG 1110) shall be between 2.44 dnd 2.56 VDC. 

6.3.6.16 The >14 VDC LGC Supply (OG 1020) shall be between 13.6 and 14.4 VDC. 

6.3.6. IT The >4 VDC LGC Supply (GG 1030) shall be between 3.6 and 4.2 VDC. 

6.3.6.16 The phaee dUferenne between the 3.2 KC supply and LGC syne shall be 

Oeir (HQ 1336). 

6.3.6.10 Rseeed the noise levels of the foUeerlns signals displayed an the CRT. 



Measurement No. 

Signal 

Requirement 

a. 

NO 1021 

14 VDC LGC Noise RM8 

<0.2 VRMS 

b. 

NO 1031 

4 VDC LGC Noise RMS 

<0.2 VRMS 

e. 

NG 1071 

4 VDC CDU Noise RMS 

<0.1 VRMS 

d. 

NG 1601 

28 VDC IMU Operate Noise 
RMS 

<1.0 VRMS 

e. 

NO 1611 

28 VDC IMU Standby Noise 
RMS 

<1.0 VRMS 

f. 

MG 1521 

26 VDC LGC Operate Noise 

<2.0 VRMS 


RMS 

6.3.5.20 The noise peaks of the fallowing signals aze demonstrated on the event 

light when the peaks have a rise time between 2 and 50 jtsec and the peak 
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A. 9. A. 20 (Coot) 

0.9.9.21 

0.9.0 

0.9.0.1 

0.9.0.1.1 
0.9.0.1.2 

0.2.0.2 
0.9.0.2.1 
0.9.0.2.2 
0.9.0.9 
0.9.0.9.1 
0.2.0.9.2 
0.9.0.9.9 

0.9.0.4 


voltage exc ee d s 9 volts. 


Item No. lieaaurement No. Signal 


a. 

NG 1022 

14 VDC LOC Noise Peak 

b. 

NG 1092 

4 VDC LGC Noise Peak 

e. 

NG 1072 

4 VDC CDU Noise Peak 

d. 

NG 1902 . 

20 VDC 1MU Operate Noise Peak 

a. 

NG 1922 

29 VDC LGC Operate Peak 


The noise peeks of the following signals are demonstrated on the event light 
when the peaks have s rise time of; be tween 2 and 90 psee and the peak voltage 
sxossda 10 volts. 

a. NG1912 20 VDC IMG Standby Peak. 

GAN Operational Test 

NOTE: Manual D8KT entries daring this test may result In s lent abort. 

Verify K-0TART tape P10L004-K10031-XX LM G/N OPCHK Is on K-STABT 
tape reader, where XX equals tape revision number 

Start tape reader. « > 

When tape reader stops verify the following on the CRT D8KT: 

a. R1-+10KXX 

b. R2 • ♦10991 (tape number) 

a. R9 * OOOXX (tape revision number) 

E-Memory Program Lead and Sum Ch e ck 
Start tape reader. 

Whan tape reader stops verify that CRT D8KY Row 1 Indicates 00101. 

Local g Measurement. 

Start tape reader. 

In approximately 10 minutes, VERB 00 NOUN 90 shall flaah. 

Prom the CRT DSKY display read and record Row 1 and Row 2 (local 
gravity whole and fractional respectively). The value recorded shall be 
between 079.0 and 009.0 cm/sec*. 

Horixontal Earth Rate Measurement 


0.2.0.4.1 
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4.S.6.4.2 

6.1.4.6 


6.S.7 
f. 1.7.1 

6.1.7.1.1 
S.S.T.1.S 


0.S.7.S 

6.1.7.1.1 

6.1.7.2.2 

S. 1.7.1 
€.1.7.1.1 
€.1.7.1.2 


In approximately S eecoodi VERB €€ NOUN 98 shall flash. Prom the CRT 
D6KY display reed and record R2 (horiaootal oomponest of earth rate acting 
on X, Y sad S IRIQ's). The mines recorded shall be b e t we en 771S2 sad 
§7812. 

Enter the following on K-146: 

VERB 14 ENTR 

VERB 41 NOUN SO ENTR 
400000 ENTR 

400000 ENTR 

400000 RNTR 

Semi-Automatic Mode Test 

Verify K-8TART Taps P10L004-K106S0-XX LM Semi-Automatic Mods Taut 
Is on K-8TART taps render, where XX equals tups revision number. 

Start taps render. 

\ 

-When tape reader stops verify the fallowing on CRT DSKY 

a. Ri-eiOXXX 

h. RS * 410630 (taps number) 

c. RS « iQOOXX (tope revision number) 

'•* 

Start taps reader. 

When tops reader stops verify the following on CRT DSKY: 

Rl * 00101 

Command Accuracy 0*. 

Start tape reader. 

When taps stops verify that CRT DSKY Rl Indicates 00201. Walt 16 seoonds. 
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•.3.7. 

•.3.7. 

•.3.7. 

•.3.7. 

•.3.7. 

•.3.7. 

•.3.7. 


•.3.7. 
•.3.7. 
•.3.7. 


•.3.7. 

3.3.7. 

3.3.7. 

•.3.7. 

•.3.7. 

•.3.7. 


4 Command Accuracy 43*. 

4.1 Start tape reader. 

4.3 Whan tape leader stops verify that CRT D6KY Bov 1 Indicates 03301. 

Watt i aeconda. 

4.3 Read and record CRT IMU Olmbal angles. The Indications shall be 
045*003 de gr ee s . 

4.4 Read and reeord CRT CDU angle Indications. Indications shall bs 
♦04ft.00*001.50. 

• CDU Repeating Accuracy 4S*. 

5.1 Start the taps reader. 

ft. 3 Approximately ft eeoonds after tape reader stops VERB Oft NOUN 01 shall 

flash. Read and record CRT D6KY Row i, 3. and 3 indications. Reoorded 
▼slues shall bs b e tw ee n 77770 and 00007. 

• Command Accuracy MT. 

3.1 Start tape reader. 

•.3 When tape reader stops verify that CRT D6KY Row 1 Indicates 00501. 

G1MBAL LOCK lamp will be lit. Wait ft seconds. 

3.3 Read and reoord CRT indication of IMU Gimbal angles. The indications 
shall be 090*003 deg r ee s . 

3.4 Read mid reeord CRT CDU angle indications, indications shall he 
4090.00*001.80. 

7 Command Accuracy 13ft*. 

7.1 Start tape reader. 

7.3 When tape reader stops verify CRT D6KY Row 1 indicates 00601. Wait 

ft seconds. 

7.3 Read and record CRT Indications of IMU Olmbal angles, indications shall 
bs 138*003 degrees. 

7.4 Read and reoord CRT CDU angle Indications. Indications shall bs 
4135.00*001.80. 
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f. 3.7.8 
8 . 3.7.8.1 
0.3.7.8.3 

8.3.7.5.3 

8.3.7.8.4 

8.3.7.8 

8.3.7.8.1 

8.3.7.8.2 

8.3.7.18 

8.3.7.18.1 
8.3.7.10.3 

8.3.7.10.3 

8.3.7.10.4 

8.3.7.11 

8.3.7.11.1 
8.3.7.11.3 

8.3.7.11.3 

8.3.7.11.3.1 

8.3.7.11.3.3 


CDtJ Repeating Accuracy 135*. 

Start tape reader. 

When tape reader atope verify CRT D8KY Bov 1 Indicate! 00701. Watt 
10 aeoonde. verify (RURAL LOCK lamp on D6KY la not lit. 

Start tape reader. 

Approximately 5 eeconde after tape reader slope VERB 05 NOUN 01 will 
flash. Read and record CRT D6KY Row l t 3, and 3 Indications. Recorded 
values shall be between 77770 and 00007. 

Plus Gimbel Lock Test. 

Start tape feeder. 

When tape reader stops wait approximately 10 seconds. Verify CRT DSKT 
Row 1 Indicates 01101. Verify GIMBAL LOCK lamp is lit. 

'Command Accuracy 335*. 

Start tape reader. 

When tape reader stops verify CRT DSKT Row 1 Indicates 01301. GIMBAL 
LOCK lamp will be lit. Wait 15 seconds. 

Read and reoord CRT Indications of 1MU Gimbel angles. Indications shall 
be 225*003 degrees. 

Read and record CRT CDU angle indications. Indications shall be 
+225.00*001.50. 

CDU Command Rate Test 

Start taps r eade r. 

When tape reader stops verify CRT D6KY display Row 1 indicates 01301. 
Walt 10 seconds. Verify IMU Gimbals are at approximately 0*. 

Middle Gtmbal Rate Test 

Start tape reader. 

When tape reader stops immediately verify display of 01401 In Row 1 of 
CRT D6KY display. In approximately 13 seconds VERB 23 NOUN 26 shall 
flash. Ths GIMBAL LOCK lamp shall be lit. Read and reoord CRT DSKT 
Row 1 and Row 2 displays. Tbs recorded value shall be bet w ee n 0001200000 
and 0001800000. 
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8.3.7.11.4 

•.8.7.11.4.1 

4.3.7.11.4.3 

•.3.7.11.8 

•.3.7.11.8.1 

•.3.7.11.8.3 

8.3.7.11.8 

•.3.7.11.8.1 

8.3.7.13 

8.3.7.13.1 

8.3.7.13.3 

8.3.7.13.3 

8.3.7.13.4 

8.3.7.13 

8.3.7.13.1 

8.3.7.13.3 

8.3.7.14 

8.3.7.14.1 

8.3.7.14.3 


Inner Qimbel Bate Teet 
Start tape reader. 

Approximately 13 eeconde after the tape reader a tope VERB 33 NOUN 38 
ahall flaeh. Read and record CRT D6KY Row 1 and Row 3 dieplaya. The 
recorded value ahall be between 0001300000 and 0001400000. 

Outer (Umbel Rate Teet. 

Start tape reader. 

Approximately 13 eecoada after the tape reader etope VERB 33 NOUN 38 
ahall flaeh. Read and record CRT DSKY Row 1 and Row 3 dlepUya. The 
reoorded value ahall be between 0001300000 and 0001800000. 

Start tape reader. 

Walt 18 eeooade. Verify IMU Qlmbala are at approximately op. 

Command Accuracy 318*. 

Start tape reader. 

When tape reader etope verify CRT D6KT Row 1 Indict tee 01801. 

Read and record CRT IMU Qimbel Anglee. Indication ahall be 3180003 

degreea. 

Read and record CRT CDU angle ladicatlona. Indlcatloae ahall be 
♦318.000001.80. 

CDU Repeating Aoouracy 318*.. 

Start tape reader. 

Approximately 8 eeconde after the tape reader etope VERB 08 NOUN 01 
ahall flaeh. Read and record CRT DSKY Row 1, 3. and 3 indicatione. 
Reoorded valuee ahall be between 77770 and 00007. 

Mlnue Olmbal Loch Teet. 

Start tape reader. 

When tape reader etope verify CRT DSKY Row 1 Indlcatee 01701. Verify 
G1MBAL LOCK lamp la lit after approximately 8 aeconda. 
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6.3.7.15 
«. 3.7.15.1 
S. 3.7.15.3 

«. 3.7.16.3 
•.3.7.16.4 

6.3.7.16 

6.3.7.16.1 
6.3.7.16.3 

6.3.7.16.3 

6.3.7.16.4 

6.3.7.16.6 
6.3.7.16.6 

6.3.7.17 

6.3.7.17.1 
6.3.7.17.3 

6.3.7.17.3 

6.3.7.17.4 

6.3.7.17.5 


CDU Repeating Accuracy 225*. 

Start tape reader. 

When tape leader atope verify CRT DSKY Row 1 indicates 400016. Wait 
10 aeponds before continuing. 

Start tape reader. 

Approximately 5 seconds after tape reader stops VERB 06 NOUN 01 will 
Hash. Read and rocoid CRT DSKY Row 1, 3 and 3 indications. Recorded 
values shall be between 77770 and 00007. 

OG CDU Fine Fail Test. 

Start taps reader. 

When taps reader stops verify CRT DSKY Row 1 Indicates 02101. 

Start taps reader. 

Approximately 10 seconds after the tape reader atope VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes, verify 
188 Warning lamp and PROG alarm lamp on DSKY are lit. Verify FA1LREG 
on CRT displays 03777. 

Start tape render. 

Approximately 4 seconds after tape reader stops, verify 188 Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 

IG CDU Pins Fail Test 

Start tape reader. 

When taps reader stops verify CRT DSKY Row 1 indicates 02201. 

Start taps reader. 

Approximately 10 seconds after the tape reader stops, VERB 30 NOUN 26 
will flash. Approximately 4 seconds after VERB 30 NOUN 26 flashes, 
verify B8 Warning lamp and PROG alarm lamp on DSKY are lit. Verify 
FA1LREG on CRT displays 03777. 

Start tape reader. 

Approximately 4 seoonds after tape reader stops, verify 188 Warning lamp 
is out. Press ERR RST. PROG alarm lamp shall go out. 


6.3.7.17.6 
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6.2.7.18 

6.2.7.18.1 

8.8.7.18.2 

8.8.7.18.8 
8.2.7.18.4 

8.2.7.18.8 
8.2.7.18.8 

8.2.7.18 

8.2.7.18.1 

8.2.7.18.2 
8.2.7.18.2 

8.2.7.18.4 

8.2.7.18.8 

8.2.7.18.8 

8.2.7.28 

8.2.7.20.1 

8.2.7.20.2 
8.2.7.20.2 

8.2.7.20.4 


MG CDU FlneFail Teat. 

Start tape reader. 

When tape reader etope verify CRT OSKY Row 1 tadicatee 02201. 

Start tape reader. 

Approximately 10 eeoonde after the tape reader etope VERB 20 NOUN 26 
will flask. Approximately 4 eecoode after VERB 20 NOUN 26 flaehee 
verify. 188 Warning lamp and PROG alarm lamp on OSKY are lit. Verify 
PAILREG on CRT displays 03777. 

Start tape reader. 

Approximately 4 eeoondi after tape reader etope verify 188 Waning lamp 
la oat. Prone ERR RST. PROG alarm lamp ehall go out. 

OG CDU Coaree Fail Teet x 

Start tape reader. 

When tape reader etope verify CRT D6KY Row 1 Indicatee 02401. 

Start tape reader. 

Approximately 10 aeconda after the tape render etope VERB 20 NOUN 26 
will flaeh. Approximately 4 eecoode after VERB 20 NOUN 26 flaahee 
verify 188 Warning lamp and PROG alarm lamp on D8KY are lit. Verify 
FAILREG on CRT diapiaye 02777. 

Start tape reader. 

Approximately 4 aeconda after tape reader etope verify 188 Warning lamp 
U out. Preae ERR RST. PROG alarm lamp ehall go oat. 

IG CDU Coaree Fail Teet 

Start tape reader. 

When tape reader etope verify CRT D6KY Row 1 indicatee 02501. 

Start tape reader. 

Approximately 10 aeconda after the tape reader etope VERB 20 NOUN 26 
will flaeh. Approximately 4 eeconde after VERB 20 NOUN 26 flaehee verify 
188 Warning lamp and PROG alarm lamp on DSKY are lit. Verify FAILREG 
on CRT dieplaya 02777. 
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6.3.7.20.5 

6.3.7.20.6 

6.3.7.21 

6.3.7.21.1 

6.3.7.21.2 
f. 3.7.21.3 

6.3.7.21.4 

6.3.7.21.5 

6.3.7.21.6 

6.3.7.22 

6.3.7.22.1 
0.7.22.2 

6.3.7.22.2 
6.3.7.22.4 


6.3.7.22.6 

6.3.7.22.6 


Stazt tape reader. 

Approallately 4 eecoode after tape reader elope aerify ISS Warning lamp 
ia oat. Preee SMB SST. PROG alarm lamp ahall go oat. 

MO CDU Ooaree Pall Teat 

Start tape reader. 

When tape reader elope aerify CRT DflKY Bov 1 iadicatee 02601. 

Start tape reader. 

Approximately 10 eepoada after the tape reader a tope VERB 30 NOUN 26 
will flaah. Approximately 4 aeooada after VERB 30 NOUN 26 flaahaa 
aerify 188 Warning lamp and PROG alarm lamp oa DflKY are lit. Verify 
PA1LREG on CRT diaplays 03777. 

Start tape reader. 

\ 

Approximately 4 eecoode after tape reader atope aerify ISS Waning lamp 
la out. Preea ERR RST. PROG alarm lamp ahall go out. 

FDA1 Linearity Teat. 

Start tape reader. 

When tape reader atope aerify that CRT DflKY Row 1 iadifialaa 01T01. Wait 
6 aeooada. 

Start tape reader. 

VERB 23 NOUN 26 ahall flaah. Oa CRT aerify the following: 

CRT DflKY Row 1 iadicatee 400017. 

PITCH ATT ERROR ia between 4*6.3 and 4-16.7 DEG (GG 221% 

YAW ATT ERROR ia between 4-16.3 and 4-16.7 DEG (GG 224% 

ROLL ATT ERROR ia between 4-15.3 and 4*6.7 DEG (GG 227% 

Start tape reader. 

VERB 23 NOUN 26 ahall flaah. On CRT aerify the following: 

CRT DflKY Row 1 iadicatee 400016. 

PITCH ATT ERROR ia betw ee n 4-14.4 and 417.6 DEG (GG 221% 

YAW ATT ERROR ia between 414.4 and 417.6 DEG (GG 2240) 

ROLL ATT ERROR ia between 414.4 and 417.6 DEG (GG227% 
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•.3.7.22.7 Start tape reader. 

6.3.7.22.6 VEBB 23 NOUN 26 aball flaeb. On CRT verily tha following: 

CRT D8KY Row I lndicaiaa +00006. 

PITCH ATT ERROR ta b et w ee n 405.4 and 406.6 DEO (GO 2219) 
YAW ATT ERROR la b e tw ee n 465.4 and 406.« DEO (QO 2249) 
ROLL ATT ERROR la bet w ee n 406.4 and 406.6 DEO (GO 2279) 

6.3.7.22.9 Start tape reader* 

6.3.7.22.16 VERB 23 NOUN 26 ebatt flMb. On CRT verify the following! 

CRT D8KY Row 1 tndieatee 400000. 

PITCH ATT ERROR la between 400.2 and -00.2 DEO (GO 2219) 
TAW ATT ERROR ie b et w ee n 400.2 aid -00.2 DEO (OO 2246) 

ROLL ATT ERROR le between 400.2 and-00.2 DEO (GO 2279) 

6.3.7.36*11 Start tape reader* 

6.3.7.23.12 -VERB 23 NOUN 26 aball flaeb. On CRT verify tba following: 

CRT D6KT Row 1 tndloatee -00006. 

PITCH ATT ERROR le b e twe e n -05.4 and -06.6 DEO (OO 2219) * 

YAW ATT ERROR le b e tw ee n -05.4 and -06.6 DEO (GO 2249) 
ROLL ATT ERROR le b e tw ee n -05.4 and -06.6 DEO (GO 2279) 

6*3.7.22*13 Start tape leader* 

6.3.7.22.14 VERB 23 NOUN 26 ebaU flaeb. On CRT verify the following: 

CRT DSKY Row 1 fndlcatee -00016. 

PITCH ATT ERROR la between-14.4 and-17.6 DEO (GO 2219) 

YAW ATT ERROR la b e tw e en -14.4 and -17.6 DEO (GO 2249) 
ROLL ATT ERROR la between -14.4 and -17.6 DEG (OG 2279) 

6.3.7.22.16 Start tape reader. 

6.3.7.22.16 VERB 23 NOUN 26 aball flaeb. On CRT verify the following: 

CRT D6XY Row 1 indlcatee -00017. 

PITCH ATT ERROR le be tw ee n -16.3 and -16.7 DEO (GO 2219) 
YAW ATT ERROR la between -15.3 and -18.7 DEO (GG 2249) 
ROLL ATT ERROR la b e twe e n -15.3 and -16.7 DEG (GO 2279) 


36 
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J 
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0.3.7.2S 


i. 3.7.13.1 


6.3.7.23.2 

6.3.7.23.3 


6.3.7.23.4 

6.3.7.23.6 

6.3.7.23.6 

6.3.7.23.7 
6.3.7.24 
6.3.7.24.1 


On K-148 enter VERB 34 ENTER 

The proper operation of the IMU CAGE function (consisting of atepe 
6.3.7.23.1 through 6.3.7.23.7) need be performed only once during the 
Initial PGNCS Operational Teat and omitted from s ubs e que nt tenting of 
teet 6.3.7. 

On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
460206 ENTR 

406600 ENTR 

460600 ENTR 

Observe that the NO ATT lamp on the DflKT Ughta and that the CDUX, CDUT 
and COUZ angina on the CRT indicate approximately 400200. 

On analog reoordsr, monitor the following algnale: 


Stenal No. 

Sixnal Name 

a. 

GG 2136 

MG Servo Error Total 

b. 

GG 2106 

1G Servo Error Total 

e. 

GG 2166 

OG Servo Error Total 

d. 

GG 2112 

IG IX Resolver Sine 

e. 

GG 2172 

OG IX Resolver Sine 

f. 

GG 2142 

MG IX Resolver Sine 

«• 

GG 1201 

IMU 28V 1% 800 ops 


Start analog recorder to a chart apeed of 6 mm/aec. 

On LEM Cabin Panel 4. hold IMU CAGE momentary toggle ewitoh In the 
ON position. (Do not releaee). 

On analog recorder, aerify the IX Receiver Sine algnale (GG 2112, GO 2172. 
GG 2142) null out to leee than 0.9 VRMS. Releaee IMU CAGE ewitoh to the 
OFF poeition. Die regard any momentary transients on the IX Reeolver 
Sine algnale when the switch is released. Any sustained oscillations shall 
be cause for Immediate removal of IMU Operate Power. 

On the CRT, verify that the CDUX, CDUT and CDUZ «*tes are all beteeea 
400150 and 436650. 

Stop analog reoorder. 

On K-146 eater the following: 

VERB 36 ENTR wait 10 aeoonds 

VERB 43 ENTR 

401700 ENTR 
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9.2.7.24.1 

fCoot) 


9.2.7.26 


400609 

•01709 


ENTR 

INTR 


Ob CRT* verify the followings 

TAW ATT ERROR le between 416.3 end 418.7 DEG (GG 3249) 
PITCH ATT ERROR ia between 405.5 and 406.6 DEG (GG 2219) 
ROLL ATT ERROR ia between •lb. 9 and •IS. 7 DEG (GG 2279) 

, Ob K-148 eater the following). 

VERB 41 NOUN 20 ENTR I 

400009 ENTR 

400009 * ENTR 

400009 ENTR 


... ' *-.. , *' ’ <'*. 

M • vt »"*- 
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*—vs 










o.a.s 

6.a.o.i 


6.8.04.2 

6.3.6.5.5 

15.1.5 
•.a. 8.1.1 

8.8.8.8.8 
8. a, 8.4 

8. a. 8.4.1 

6.3.0.4.2 
U.l.4.1 
8.8.8 4.4 


8,3.8.4.8 


APOLLO 04N Specification 
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DUO Scale Factor Teat 

Verity K-START Tape F10L004-K00083-XX DUO Scale Factor Taat la oa 
the K-START tape raadar. XX equate kapa ravialoa aiambar. 

Start tapa raadar. 

Whan tapa raadar atopa rarity Um following an tha CRT D6KT: 

a. Rl • ♦1SXXX 

b. R2 « 400083 (tapa number) 

a. R8 • -OOOXX^tape revision number) 

Start tapa raadar. 

When tapa raadar atopa, wait 20 aaconda. 

S-Memofy Program Load. 

Start tapa raadar. 

Whoa tapa raadar atopa rarity that CRT D6KY Row I Indtcatee 400000. 

Taat Poefttloa Data Load (4X Scale Factor) 

Start tape raadar. 

When tapa raadar atopa rarity that CRT D6KY Row 1 Indicates 400001. 

Start tapa raadar 

Whan tapa raadar atopa, VERB 08 NOUN 41 flaahee. Verify tha following 
oa the CRT D6KY diaplay: 

Rl - XXX. XX Nam Baaa Ailmuth 
R2 - XX. XXX Slta Latitude 

If Rl requires correction, enter VERB 21 ENTR Into K-148 and enter 
correct azimuth. 

V R2 requlraa correction, enter VERB 22 ENTR Into K-148 and enter 
correct latitude. 

On K-148 enter the following: 

VERB 83 ENTR 

bi approximately 80 aaconda VERB 06 NOUN 08 will flaah. Record from 
CRT D6KY diaplay Row 1. (4X 1R1G scale factor error In parte par million. 
Poaltlcn 400001). S8 


8.8.8. 4.6 




•.3.1.4 


6.3.3.3.1 


6.3.3.3.1 


6.3.3.3.3 




33.3.6 




•. 3 . 6 . 6.4 


APOLLO Q4N Specification 
HOICK)3330 

Ttft Position Data Load (+Y fleala ractor) 

•tart tape reader. 

When tape reader atope verify that CRT D6KT Row I display Indicates 400008. 
•tart tape reader. 

When tape reader stops VERB 06 NOUN 41 flashes. Verily the (ollowi^ oa 
the CRT D6KY displays 

Rt • XXX.XX Ns* Base Aslmuth 
R3 » XX. XXX Site Latitude 

tt Rl requires correction, enter VERB 31 ENTR Into K-146 and enter 
correct azimuth. 

If R3 requires coirectloa. enter VERB 33 ENTR Into K-146 and eater oorreet 
iatitade. 

Oa K-146 enter the following: 

VERB 33 ENTR 

Is approximately 90 seconds VERB 06 NOUN 96 will flash. Record from 
CRT D6KY display Row 1, (4Y HUG scale factor error in parts per million. * 
Position 400003.) 

Test Position Data Load (4Z Seale Factor). 

•tart tape render. 

When tape reader stops verify that CRT DflKY Row 1 display indicates 400003. 
•tart tape reader. 

When tape reader stops VERB 00 NOUN 41 flashes . Verify the followii* on 
the CRT D6KY display: 

Rl - XXX. XX Nav Base Azimuth 
R3 » XX. XXX Mte Latitude 

If Rl requires correction, enter VERB 31 ENTR Into K-146 and eater correct 
azimuth. 

If R3 requires correction, enter VERB 33 ENTR into K-146 and enter correct 
latitude. 








4.S.S.4.S 




•.s.i.t.1 


o.s.o.t.4 


U.I.I 


I.S.I.I4 


U.I.U 
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Oi K-140 eater the fallowing: 

VKUIS ENTR 

b ipproxtnibljr 00 lie o ndi VERB 04 NOUN 00 will flash. Record from 
CRT D8KY display Row 1. (+Z DUG aeala factor error la parts psr million. 
Posltioa >00003.) 

Tost Posltioa Data Load (-X Seals Factor) 

Start taps rsadsr. 

Whoa taps rsadsr stops verify that CRT D6KY Row I display ladlcatss -00001. 
Start taps rsadsr. 

Whoa tape rsadsr stops VERB 04 NOUN 41 flashes. Verify the followtnf oa 
tha CRT D8KT display: 

Rl • XXX. XX Nav Bass Aalmuth 
RS ■ XX. XXX Sits Latitude . 

1 Rl requires correction, eater VERB SI ENTR Into K-140 and eater oorvset 
aslBMftth. 

V RS requires oorrsetioa, eater VERB SS ENTR lato K-140 aad eater oorrset 
latitude. 

Oa K-140 eider the followfc«: 

VERB 39 ENTR 

la approximately 00 seconds VERB 04 NOUN 00 will flash. Record from CRT 
D6KY display Row 1. (-X UUG scale factor error la parts per mlllloa. 
Posltioa-00001.) 

Test Posltioa Date Load (-Y Scale Factor) 

Start tape reader. 

Whoa tape reader Mops verify that CRT D6KY Row 1 dtaplay ladlcatss -00003. 
Start tape reader. 

When tape reader stops VERB 04 NOUN 41 flashes. Verify the followiaf oa. 
the CRT D6KY display: 

Rl • XXX. XX Nmr Base Aalmuth 
RS « XX. XXX Site Latitude 

V Rl requires correction, eater VERB 31 ENTER lato K-14S and eater 
/oorrset aalmuth. 









(OMttMMd) 

Mill 

O.S. 0.0.0 

O.S.S.S 
O.S. 0.0.1 
iiil.i 
M.I.M 
I.I.I.M 


I. U.I.I 

M.I.I.I 

II . 1.11 
U.UI.I 
M.I.UJ 
1 . 1 . 1 , 11.1 


APOLLO OW Ipeciflcatioa 

Nmootsoo 

If IS nqvlm correctloa aator VERB SS ENTR tato K-140 Ml eater oemel 
latitude. 

Ob K-140 eater the followt^: 

VERB SI ENTR 

la approximately SO eecoads VERB 0€ NOUN M will flaeh. Raoord from CRT 
DSKY display Roar I. (-Y IRIO acala factor arror la porta par mlllloa. 
Poaltloa -00002.) 

Taat FoalUoa Data Load (-Z Scala Factor) 

Start tapa raadar. 

Whoa tapa raadar atopa rarity that CRT D0KY Roar I dlaplay ladleataa -SOSOS. 
Start tapa reader. 

Whoa tapa raadar atopa VERB 00 NOUN 41 flaahaa. Verify tha foUowtaf oa 
tha CRT DSKY display: 

R1 - XXX. XX Nar Baaa Aslamth 
RS-XX. XXX Site Latitude 

tf R1 raq a lra a oorraotloa, aatar VERB SI ENTR tato K-140 aad aatar eorraot 
asimuth. 

If RS raqalraa correctloa, aatar VERB SS ENTR Into K-140 aad eater oorraet 
latltada. 

Oa K-140 eater the following: 

VERBIS ENTR 

la approximately 00 eecoade VERB 06 NOUN 00 will flash. Record from CRT 
DSKY dlaplay Row I. (-2 UUQ acala factor arror la parte par mlllloa. 
Poaltloa -00003.) 

That Poaltloa Data Load (+X Scale Factor) 

Start tapa raadar. “ 

Whea tapa raadar atopa verify that CRT DSKY Roar I ladleataa 400001. 

Start tapa reader. 


41 
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2.3.2.10.4 


M.U9.I 

2.2.2.10.0 

2.3.2.11 

2.3.2.11.1 

2.2.2.11.2 
I.UU.I 

2.3.2.11.4 


2.1.1.11*3 

2,3.2. 11.2 


Whoa tape finltr etopo VERB 06 NOUN 41 flubw , Verify the following 
ob the CRT DSKYdlaplay: 

Rl - XXX. XX Nov Bom Asimuth 
R2 * XX* XXX 8tto Latitude 

ff Rl requlree corroctton, outer VERB 21 ENTR into K-142 aad oater oorroot 
asimuth. 

I R2 requires oorrectioe, oater VERB 22 ENTR late K-142 aad oater oorroot 
latitude. 

Oa K-142 oater tea following: 

VERB 32 ENTR 

la approximately 20 aoeoada VERB 02 NOUN 22 will flash. Roeord from 
CRT DflKY display Row 1, (+X DUO acate factor error fta parte par mlllioa. 
PoaitioR -fOOOOl.) 

Toot PoaiUoa Data Load (+Y Scale Factor) 

Start tape reader. 

Whoa tape reader etope aerify that CRT DflKY Row 1 diaplay larilcateo 400002. 
Start tape reader. 

Whoa tape reader atope VERB 02 NOUN 41 flaohoo. Verify tea followi* oa 
tea CRT DflKY diaplay: 

Rl » XXX. XX Net Baoe Aalmuth 
R2 - XX. XXX Site Latitude 

tf Rl raquirea correct^*, oater VERB 21 ENTR iato K-142 aad eater correct 
asimuth. 

V R2 requlree correcUoa, eater VERB 22 ENTR iato K-142 aad oater oorreot 
latitude. 

Oa K-142 oater the followta*: 

VERB 22 ENTR 

la approximately 20 aoeoada VERB 02 NOUN 22 will flash. Record from CRT 
DflKY dioplay Row 1. (+Y DUO ecale factor error la parte par mlllioa. 
PoaiUoa 400002.) 






U.I.U 

6.3.1.11.1 
6.1.6. IS. 1 

6 . 1 . 8 . 11.1 
6.1.1.11.4 


6.1.6.11.6 

6 . 1 . 6 . 11.6 

6 . 1 . 6.11 
6 . 1 . 6 . 11.1 
6 . 1 . 6 . 11*1 
6 . 1 . 6 . 11.1 

6.1.6.11.4 
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NDiOOtSSQ 

Test Pooltioa 1Mi Load (42 Seal* ractor) 

Start tape reader. 

Whea tape raadar atopa verify Suit CRT DflKT M cm I Staple? ftadleataa 460061. 
Start tape raadar. 

Whan tapa reader atopa VERB 06 NOUN 41 ftaahaa. Verify the followl* 
aa the CRT D6KY diepUp: 

. Rl « XXX. XX Nev Baee Azimuth 
R1 - XX. XXX Site Latitude , 

R Rl reqalrea oonoctloa, eater VERB 11 ENTR ftato K-146 aad eater eor ree t 
astmeth. 

R Rl reqalrea oorreettoa, eater VERB 81 ENTR lato K-146 aad eater eorreet 
latfttada. 

Oa K-146 eater the fallowtag: 

* VERB n ENTR 

la approximately 60 aaeeada VERB 06 NOUN 66 will fleet. Roeord from CRT 
OSKY Staple? Rear 1. (fZ 1RIQ ec al o factor error la parte per mlllioa. 
Peeitloa 406001.) 

Teat Foaltftea Data Load (-X Seale Factor) 

Start tape reader. 

Whea tape raadar atopa verify that CRT D8KY Rear 1 dteplap ladlBtlaa -06061. 
Start tapa raadar. 

Whoa tape reader atopa VERB 66 NOUN 41 flaahaa. Verify the filhwt^ m 
the CRT OSKY dUpUp: 

Rl » XXX. XX Mav Baae Aabaath 
Rl - XX. XXX SI to Latltada 

R Rl reqalrea eonectloa, eater VERB ll ENTR lata K-146 mi eater eorreet 
aalmuth. 

R Rl re qu lro a eorroettoa. eater VERB 81 ENTR lata K-146 aai eater oarroot 

latitude. 
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f.S. t. 18.S 

1.1.1.18.1 

8.8.8.14 

1.5.8.14.1 

8.8.8.14.1 
8.1.8.14.8 
8.1.8.14.4 


8.1.8.14.8 

8.1.8.14.8 

8.1.8.18 

8.1.8.18.1 

8.1.8.18.1 

8 . 1 . 8 . 11.1 

8.1.8.18.4 


On K-148 enter tin following: 

VERB 31 * ENTR 

U approximately 80 eeconde VERB 08 NOUN 88 will flesk. Record from 
CRT D6KY dispUqr Row 1. (-X DUO scale factor error in parts psr million. 
Position-00001.1 

Test Position Data Load f-Y Scale Factor) 

Start tape reader. 

Wkea tape reader stops verify that CRT D6KY Row 1 display indicates -00003. 
Start tape reader. 

When tape reader stops VERB 08 NOUN 41 flashes. Verify the following 
on the CRT DSKY display: 

R1 • XXX. XX Nav Base Asimuth 
R2 - XX. fcXX Site Latitude 

U Rl requires correction, enter VERB 11 ENTR into K-148 and enter 
correct asimuth. 

If Rl requires correction enter VERB 11 ENTR into K-148 and enter 
ooneot latitude. 

On K-148 enter the following: 

VERBIS ENTR 

In approximately 80 seconds VERB 08 NOUN 88 will flash. Record from 
CRT DSKY display Row 1. f-Y IR1G scale factor error In parts per million. 
Position-80001.) 

Test Position Data Load <-Z Scale Factor) 

Start tape reader. 

Whea tape reader stops verify that CRT DSKY Row 1 display indicates -00003. 
Start tape reader. 

Whea tape reader stops VERB 08 NOUN 41 flashes. Verify the following 
on the CRT DSKY (Replay: 


Rl - XXX. XX Nav Base Asimuth 
Rl - XX. XXX Site Latitude 



•.1.8.18.4 
(oon t lan ad) 

8 . 1 . 8 . 18.8 

1.1.8.18.8 

8.1.8.18 
8.1.8.18.1 
8.1.8.18.1 
8.1.8.18.1 
8.1.8.18.4. 


8.1.8.18.8 

8.1.8.18.8 

8.1.8.17 

8.8.8.17.1 
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If Ri requires correctioe. enter VERB 11 ENTR into K-141 sad eater 
oorrect asimuth. . 

tf Rl raquiraa oorrectiou, eater VERB 21 ENTR Into K-141 and eater 
correct latitude. 

Oa K-148 aator the following: 

VERB 22 ENTR 

Ri approximately 90 aeeonda VERB 06 NOUN 88 will flash. Record from 
CRT D8KY display Row 1. (-Z IR1G scale factor error la parts par million. 
Position -00009.) 

Taat Position Data Load (+X Seal# Factor) 

Start taps reader. 

When tape reader stops verify that CRT DSKY Bow 1 dlaplay indicate# 480801. 

\ 

Start tape reader. 

When tape reader stope VERB 08 NOUN 41 flashes. Verify the following oa 
the CRT DSKY display: 

Rl « XXX. XX Nav Base Asimuth 
R2 « XX. XXX Site Latitude 

If Rl require# correction, cater VERB 21 ENTR late K-141 and eider oorrect 
asimuth. 

If Rl requires correction, enter VERB 12 ENTR into K-141 and aator oorrect 
latitude.. 

On K-148 eater the following: 

VERB 91 ENTR 

la approximately 10 seconds VERB 08 NOUN 08 will flash. Record from 
CRT D6KY display Row 1. (+X 1R1G scale factor error la parts par million. 
Position 400001.) 

Taat Position Data Load (+Y Scale Factor) 

Start tap# reader. 

Whan tap# reader stops verify that CRT DSKY Row 1 dlaplay indicate# 400002. 


8.1.1.17.1 






APOLLO GIN SpMtfteatlM 

mnootiM 

4.3.1. IT. I (toft tap* raadar. 

•.I.I.IT.4 Whra Up* raadar atop* VERB 0# NOON 41 Hash**. Verify tte loUowln* 
oa Um CUT D8KY display: 

HI - XXX. XX Nn Bm. Axlmutk 
R2-XX.XXXMU Latttuito ' 

II Kl require oorrectlou, «ater VERB » ENTR into K-l« ud cater 
oorrect azimuth. 

U R2 requires correction, enter VERB 22 ENTR Into K-142 and eater 
correct latitude. 

•.2.2.17.1 Ob K-142 enter the following: 

VERB 32 ENTR 

2.2.2.17.2 In approximately 20 aacooda VERB 02 NOUN 28 wiU flaali. Record from 

CRT DSKY display Row 1. (♦! IR1G scale factor error la parts per million. 
PoeitioB 400002 .) 

2.2.2.12 Teat Position Data Load (+Z Scale Factor) 

2.2.2.12.1 Start tape reader. 

2 . 2 . §. in When tape reader stope verify that CRT DSKY Row 1 display indicates 400022. 

2.2.2.12.2 8tart tape reader. 

2.2.2.12.4 When tape reader stope VERB 02 NOUN 41 flashes. Verify ths following oa 

the CRT DSKY display: 

R1 * XXX. XX Nav Base Azimuth 
R2 - XX. XXX Site Latitude 

If m requires correction, enter VERB 21 ENTR into K-142 and enter 
correct azimuth. 

If R2 requires correction, enter VERB 22 ENTR into K-142 and enter 
correct latitude. 

2.2.2.12.2 On K-142 enter the following: 

VERB 22 ENTR 

In approximately 00 seconds VERB 02 NOUN 22 will flash. Record from 
CRT DSKY display Row 1. (+Z IR1G scale factor error in parts per million. 
Position 400003. > 


2.2.2.12.2 



I.SJ. it 


Li. I.19.H 


9.9.9.19.2 
9.1.8.19.9 
8.9.8» 19.4 


• 9.8.19.8 


8.9*9.19.8 


9 9.9.98 

8.9.9.29.1 
9.9.8.99.9. 
9.9.9.99.9 
8.9.8.99.8 


APOLLO om Specification 
ND1002380 

Tut PoiitlM Dtti Load (-X Seal* Factor) 

Start tapa raadar. 

When tapa raadar atopa rarity that CRT DSKY Roar 1 display ladlcataa -90001. 
Start tapa raadar. 

Whan tape raadar atopa VERB 09 NOUN 41 flashes. Varify the followinf 
on tha CRT DSKY display: 

Rl - XXX. XX Ns* Base Aslmnth 
R2 ■ XX. XXX fflte Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
oorract aalmiith. 

If R9 requires correc ti on, enter VERB 22 ENTR into K-149 and enter 
oorract latitude. 

On K-149 enter tha foUoartaf: 

VERB 99 ENTR 

In approximately 90 eeoondi VERB 09 NOUN 99 will flash. Record from 
CRT DSKY display Row 1. (-X 1RIG scale factor error is parts per million. 
Poeitiou -00001.) 

Test Position Data Load (-Y Scale Factor) 

Start tape reader. 

When tape reader stops verity that CRT DSKY Row 1 display ladicatas -00002. 
Start tape reader. 

When tape reader stops VERB 09 NOUN 41 flashes. Verity the followli* 
on the CRT DSKY display: 

Rl - XXX. XX Nav Base Aslmnth 
R2 - XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-149 and enter correct 
aslmqth. 

If R9 requires perfection, enter VERB 22 ENTR into K-149 and enter correct 
latitude, 
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0.2.8.20.0 

1.1.1.20.1 

0.2.1.11 
0.2.0.21.1 
0.2.0*21.2 
0.2.0.21.2 
0.2.0.21.4 


0.2.0.21.0 


0.2.0.21.0 


0.2.0.22 


0.2.0.22.1 


0.2.0.22.2 


0.2.0.22.2 

0.2.0.22.4 


On K-148 rater the following: 

VERB 22 ENTR 

In approximately 90 seconds VERB 00 NOUN 90 will flash. Record from * 
CRT DSKY display Row 1. (-Y UUO scale factor error In parte per million. 
Position-00002.) 

Test Position Data Load (-Z 8cale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display Indicates -00002. 
Start tape reader. 

When tape reader stops VERB 00 NOUN 41 flashes. Verify the followti* on 
the CRT DSKY display: 

Rl - XXX. XX Nav Baee Azimuth 
R2 * XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR into K-148 and enter correct 
azimuth. 

If R2 requires correction, enter VERB 22 ENTR Into K-148 and eater correct 
latitude. 

On K-148 rater tee following: 

VERB 33 ENTR 

In approximately 90 seconds VERB 00 NOUN 98 will flash. Record from 
CRT DSKY display Row I. (-Z 1R1G scale factor error in parte per million. 
Position >00003.) 

Test Position Data Load (+X Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display Indicates 400001. 
Mart tape reader. 

When tape reader stops VERB 00 NOUN 41 flashes. Verify the followii* on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 - XX. XXX 81te Latitude 



APOLLO G4N Specification 

mnooisso 


o. i. 1.22.4 

(eoBtlntd) 


1M.SS.I 


C.S.I.iS.I 


1.2.1. 22 


• 1.1.24.1 
6 . 1 . •. 21.2 
•.!.•. 21.1 
1.2.2.22.4 


•. 2 . 1 . 22.2 

1.2.1.22.1 

1.2.1.24 

1.2.1.24.1 
1.2*1.24.2 

1.2.2.24.2 


If Rl raqulrw correction, Mtir VERB 21 ENTR into K-148 and mr 
correct ulnuth. 

If R2 nqulrta correction, enter VERB 22 ENTR Into K-141 nnd niter 
correct latitude. 

On K-148 enter the foUowftnf: 

VERBS! ENTR 

In Approximately 00 seconds VERB 01 NOUN ft will flask. Record from 
CRT DSKY display Row 1. <+X 1R1G scale factor error In parts per million. 
Position +00001.) 

Test Position Date Load (+Y Scale Factor) 

Start taps reader. 1 

When tape reader stops verify that CRT DSKY Row I display Indicates +00002. 

\ 

Start tape reader. 

When taps reader stops VERB 01 NOUN 41 flashes. Verify the following on 
the CRT DSKY display: 

Rl - XXX. XX Nav Base Aslmuth 
R2 « XX. XXX Site Latitude 

If Rl requires correction, enter VERB 21 ENTR Into K-141 and eater correct 
aslmuth. 

If R2 requires correction, enter VERB 22 ENTR into K-141 and eater correct 
latitude. 

On K-141 steer the following: 

VERBIS ENTR 

In approximately 00 seconds VERB 01 NOUN 01 will flash. Record from CRT 
DSKY display Row 1. (+Y DUG scale factor error In parts per million. 
Position +00002.) 

Test Position Data Load (+Z Scale Factor) 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 display indicates +00002. 
Start taps leader. 



APOLLO GAN Specification 

mnootsae 

f. a. I.S4.4 When tape reader stops VERB 00 NOUN 41 flashes. Verify tha following 
an the CRT D8KY display! 

R1 • XXX. XX Nnv Rasa AsUnnth 
R2« XX. XXX SMs Latitude 

V Rl requires corractioa, aaiar VERB tl BNTR tala K-148 aatf aaSsr 

oorract azimuth. 

B R2 raquiraa correction, aatar VERB S2 ENTR tala K-148 sad aaiar 
oorract latitude. 

0.8.9.24.8 On K-148 aaiar tha fallowing: 

VERB 32 ENTR 

•.A. •. 14. • In approximately 90 saoonds VERB 04 NOUN 98 will flash. Record from 

CRT OSKY display Row i. (+Z DUG seals factor error la parte par million. 
Position 400003.) 

O.a.O.M. Teat Position Data Load (-X Scale Factor) 

8.1.8.*8.8 Start tape reader. 

8.1.8.28.1 When tape reader stops verify that CRT D6KY Row 1 display indicates -<00001. 

8.1.8.28.2 Start tape reader. 

8.1.8.28.4 Whan tape reader stops VERB 08 NOUN 41 flashes. Verify tha following on 
tha CRT DSKY display: 

Rl - XXX. XX Nav Base Azimuth 
R2 « XX. XXX Sits Latitude 

B Rl requires correction, enter VERB 21 ENTR into K-148 and enter 
correct azimuth. 

B R2 requires correction, enter VERB 22 ENTR Into K-148 and enter 
correct latitude. 

8.1.8.28.8 On K-148 enter the following: 

VERB 11 ENTR 

In approximately 90 seconds VERB 08 NOUN 98 will flash. Record from 
CRT DSKY display Row 1. (-XIRIG scale factor error la parts per million. 
Position -00001*1 
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6.2. 6.26 
6 . a. 8.26.1 
6,2.6.26.2 
6.2.6.26.2 
6.2.6.26.4 


6.2.6.26.6 

6.2.6.26.6 

6.2.6.2f 
6.2.6.2T.1 
6.2.6.2T.2 
6.2.6.2T.2 
6.2.6.27.4 


Test Position Data Load (-T Scale Factor) 

•tart tape reader. 

WhM Up. tudar atop. r.rlfjr that err DSKY Mem 1 dUpl«y Udioate. -00001. 
Start tape reader. 

Whm tape reader atope VERB 06 NOUN 41 flaskae. Verify fee following oe 
fee CRT 06KY display: 

. Rl » XXX. XX Nav Baae Aalmufe 
R2 - XX. XXX Site Latitude 

V Rl requires oonectloe, eater VERB 21 ENTR teto K-146 aad eater 
eorraet aalmufe. 

U R2 requlree oorrectloa, eater VERB 22 ENTR Into K-146 aad eater 
correct latitude. 

Oa K-146 eater fee followtas: 

VERB 22 ENTR 

la approximately to eeooade VERB 06 NOUN 26 will flaefc. Rooord from 
CRT DSKY dlaplay Roar 1. f-Y UUQ scale factor error la parte per mOlloa. 
Pc a tH en - 60002 .) 

Teat Neeitftoa Data Load (-Z Seale Factor) 

•hurt tape reader. 

WbM Up. rMdar Mop. *.ri<» UM C*T 08KT Bov 1 dUpUy UdicaU. -00001. 
Start tape reader. 

WhcB tape reader etope VERB 06 NOUN 41 Realms. Verify fee following oa 
fee CRT DSKY display: 

Rl * XXX. XX Nav Base Aalmufe 
R2 - XX. XXX Site Latitude 

tf Rl requlree correction, eater VERB 21 ENTR lato K-146 aad eater 
correct aalmufe. 

If R2 requires oorrectloa, eater VERB 22 ENTR lato K-146 aad eater 
correct latitude. 
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i.*.i.Sf.t 

t.t*t.sB 

4.4.4. tt 



O* K-144 talir tfct loUovtQf: 

VERB 41 EMTR 

pi ■pproirtw—ly 44 nooidi yERR — NOUN H wUIfl—fc. RMovifMi 
CRT 08KT dtepUgr Bom 1. (- E DUO •cairn factor imr te ptrti por mililoa. 
PoftUtl-IMM.) 

TmilMli ttafti toot by Mtortog tbo foUowtag toto E-144t 

VERB 44 ENTR Watt It 

VERB 41 NOUN tt EMTR 
4f90W EMTR 

*44404 EMTR 

44M04 EMTR 
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«.u 

0.8. oa 

C.LM 

o.t.o.8 

•.8.8.4 

0.8.0.4.1 

. * * 

I.S.LU 

• 8.0v4.8 
«.LM 

M.I.I 


f.l.t.T 
• a.t.T.1 
0.8.0.T.1.1 


IMU Performance Teat. A reference data sheet to provided at foe end of 
tills section to aid In data reduction. 

Imre that IMU Operate power and LOC Operate power tea been supplied 
for a minimum of one tear and that the IMU la not la a Gimbai Look 
oondttion. 

On CRT, monitor and record PIPA TEMP (CO 1900). 


Verify X-START Tape F10L004-KD0081-XX IMU Performance foot la on 
the tape render. XX equals tape revision number 

Start tape reader. 

When tape reader stops verify foe following on foe CRT D8KY: 

a. R1 -♦10XXX 

b. R2 - ♦00081 (tape numbei) 

e. RS ■ -000XX (tape revision number) 

Start tape reader. 

When tape reader e lo p e, wait 10 e e oond a. 

Start foe tape reader. After 18 eeoonda, verify IMU le ooaree aligned 
to aero dagreee. 

K-Memory Program Load. 

Start foe tape reader. When tape reader etope, verify foe following 
D6KY display: 

Row I 


Teat Position *00001. 

K-Memory Program and Teet Position Matrix Sum Check 


Start tape reader. 


Wbea tape reader stops, verify D6KT Row I displays *00001. 






ei.t.T.t 

5.5.5.7.5.1 
II.I.M 

5.1.5.7.9.1 


I.LM.4 

s.s.s.?.*a 

S.S.S.7.4.S 

M.I.T.4.1 


5.1.5.7.5.5 

5.5.5.5 

M.M.1 
S.S. S.S*I.I 
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Start tape reader. 

When tape reader elope wait SO eeconde. 

Teat Initialisation. 

Start tape reader. 

When VERB OS NOUN 41 flashes, eerily D6KY displays the followii*: 
Major Mode 07 

Row I XXX. XX (Nav Base Astnrath) 

Rows XX. XXX (Site Latitude! 

If the display is correct pro cee d to next step; if it ia not. perform 
the follow inf on K-14S: 

VERB 24 ENTR 

XXX. XX (Correct Nee Base Aslmuth *0. S deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Teat 

Start tape reader. 

When tape reader stops, eerily D8KT blanks except for PROO 
indication of 07. The NO ATT lamp shall illuminate and then 
extinguish. 

In approximately 14 minutes, VERB OS NOUN SS shall flash. Record 
D8KY Row S display (XXX.XX mere). 

Test Termination. 

Start tape render. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position +0000S. 

E-Memory Program and Test Position Matrix Sum Check. 

Start tape reader. 

When tape reader stops, verify D6KY Row 1 (Replays +00002. 











M.I.M 

C.iM.t.1 

0.S.0.8.I 

f.S.S.O.t.1 

O.S.O.O.S.S 


o.s.o.o.4 


0.S.0.0.8.S 

9.S.I.M 
i. *. O.O.i.l 
0.S.0.8.0.S 
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•tart taps rttdar. 

Vhn taps rssdsr s top s , watt SO s se oa ds. 

Tost Initialisation. 

•tart taps rssdsr. 

Whoa VERB 00 NOUN 41 flashes, verify D6KT displays ths followi!*: 
Major Mods Of 

Bowl XXX. XX (Nav Bass Axlmath) 

Bowl . XX.XXX (Site Latitude) 

If the display is correct, pro cee d to nest slept tftt to not, perform 
ths following on K-148: 

VERB S4 ENTR 

XXX. XX (Correct Nit Bass Asinmth *0.0 deg) 

XX. XXX (Correct Sits Latitude) 

Horiaontal Drift Tent. 

•tart taps reader. 

When taps reader slops, verify MKT blanks except lor PROG Indftoa* 
tlon of 07. Ths NO ATT lamp shall illuminate and then extinguish. 

b approximately 14 minutes, VERB 00 NOUN 00 shall flash. R ec ord 
DSKT Roe S display (XXX. XX mere), 

P1PA Scale Factor Test, 

•tart taps reader, 

b approximately 8 minutes, VERB 08 NOUN 00 shall flash, Reoord 
D8KY Bow 1 and Bow S display (XXXXX. and .XXXXX om/ses/sec). 

Vertical Drift Test. 

•tart taps reader, 

b approximately 07 minutes, VERB 00 NOUN 00 shall flash. Reoord 
DSKT Row S display (XXX. XX mern/g). 
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ft.3.9.ft.7.1 

I.S.M 

0.3.9.9.1.1 


1.5. MJ 
ft.3.9.9.3.1 
U.I.U 
9.2.9.9.2.1 

1.5. U.9.S 


9.2.9.9.4 

9.2.9.9.4.1 

9.2.9.9.4.2 


Teet Termination. 

Start tape reader. 

When tape reader elope, watt 10 eeoonde before continuing. 

Teet Poeitlon 400003. 

E-Memory Program and Teet Poeltfton Matrix Sam Cheek. 

Start tape reader. 

When tape reader etope, verify D8KY How 1 dlaplaye 400003. 

Start tape reader. 

When tape reader etope, watt 30 eeoonde. 

Teet Initial lection. 

Start tape reader. 

When VERB 00 NOUN 41 flaahee, verify D6KT dteplaya the followii*: 
Major Mode 07 

Row 1 XXX.XX (Nav Baee Azimuth) 

Row 3 XX. XXX (Site Latitude) 

If the dlaplay la correct p r o c ee d to next etepi If It la not, perform the 
following on K-149: 

VERB 24 ENTR 

XXX.XX (Correct Nov Baee Azimuth 40.ft deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Teet 

Start tape reader. 

When tape reader etope, verify D8KY blanka except for PROG Indication 
of 07. The NO ATT lamp ehall Illuminate and then extinguiah. 

In approximately 14 mlnutee, VERB Oft NOUN 9ft ehall flaeh. Record 
D6KY Row 8 dlepiay (XXX.XX meru). 
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0.9.9.9.0.S 

0.9.9.10 

0.9.9.10.1 

0.9.9.10.1.1 

0.9.9.19.1.9 

0.9.9.19.9 

0.9.9.19.9.1 

0.9.9.19.9.1 
t • *• 1* l*« •• I 


t.t.9.10.4 
t.t.t. 10.4.1 
t.S. 9.10.4.2 

4.3.9.10.4.1 

4.3.9.10.4 


Test Termination. 

Start tape reader. 

When tape reader stope, wait 10 eeeonda before continuing. 

Teel Roeitloa +00004. 

■-Memory Program and Teat Poettion Matrix torn Check. 

Start tape reader. 

When tape reate etopa. verify DBKY Sow 1 displays +00004. 

Start tape reader. 

When tape reader etopa. wait 90 eeoonda. 

Teat Initialisation. 

Start tape reader. 

When VERB 04 HOUR 41 flaehee. verify DBKY diaplaya the following: 
Major Mode 07 

Row 1 XXX. XX (Nav Baee Asimuth) 

Row 9 XX. XXX (Site Latitude) 

If the dieplay la correct, pro c e e d to next atop; If It la not. perform 
the following on K-148: 

VERB 24 ENTR 

XXX.XX (Correct Nav Baae Asimuth *0.9 deg) 

XX. XXX (Correct Site Latitude) 

Horlsontal Drift Teat. 

Start tape reader. 

When tape reader etopa. verify DBKY blanks except for PROG Indi cat i on 
of 07. The MO ATT lamp ehali illuminate and then extinguish. 

In approximately 14 minutee, VERB 00 NDUM 90 ahall flash. Reoord 
DBKY Row 9 display (XXX.XX meru/g). 

PIPA Scale Pactor Teat. 

Start tape reader. 


07 
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d.S.S. lO.S.t 

In approximately 5 mlnatea, VERB M HOUR •• shsll flash. Rscord 
BBKY Roar 1 and Row 2 display (XXXXX. and .XXXXX em/sae/ase). 


Vertical Drift Teat. 

8.3,2.10.8.1 

Start tape reader. 


In approximately »T minute., VERB M HOUR ti shaU flash. Record 
D8KY Row I display (XXX.XX msm/g). 


Teat Termination. 

8.3.8.10.7.1 

Start tape reader. 

8.3.8.10. T.S 

When tape reader atope ( wait 10 aeoonde before continuing. 

U.I.U 

Teat Poe it ion +00000. 

8.3.8.11.1 

E-Memory Program and Teat Poeltion Matrix tern Check. 

0.3.3.11.1.1 

* Start tape reader. 

I.U.1L1.I 

When tape reader atope, verify DSKT Row 1 die pi aye ♦00000. 

3 . 3 . 3 . 11.2 

Start tape reader. 

8.3.3.11.2.1 

When tape reader etope, wait 20 eeconda. 

8.3.8.11.3 

Teat Initialization. 

8.3.8.11.3.1 

Start tape reader. 

6.3.3.11.3.2 

When VERB 00 NOUN 41 flaahea, verify DBKY diepiaya the following: 

Major Mode 07 

Howl XXX. XX (Nav Baae Azimuth) 

RowS XX. XXX (Site Latitude) 

If the diaplay in correct, proceed to next atep; If it in not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nav Baae Azimuth *0.8 deg) 

XX. XXX (Correct Site Latitude) 
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4.1.9.11.4 
8.1* 9.11.4.1 

•.a. •. 11.4.1 

i.a.a.u. 4 .a 

a.a.a.n.a 
a.a. a. 11.1.1 
e.a.t.n.i.i 
e.a.a.ia 
a.a.f.u.i 
a.a. 9 . u. 1.1 
a.a. 9 .ia.i .8 
a.a. 9 . ia .1 
a.a. 9 . u.i.i 
a.a. 9 .u.a 
a. a. 9 . u. a.i 
a.a. 9 . u. a.i 


PIPA Seals Factor Taat 
Start tape reader. Record tine. 

When tape reader stops, verify DSKT blanks except for PROG indi- * 
eatioa of 9T. THe NO ATT, PROG ALARM and G1MBAL LOCK lamps 
sball be lit* 

la approximately 5 minutes, VERB 09 NOUN 98 ehall flask. Record 
time. Reoord D6KY Row 1 and Row 2 display (XXXXX. and .XXXXX 
cm/seo/aec). G1MBAL LOCK lamp shall be out. 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing. 

Test Position ♦00008. 

E-Memory Program and Test Position Matrix Sum Check, 

Start tape reader. 

When tape reader stops, verify D8KY Row 1 displays ♦00009. 

Start tape reader. 

When tape reader stops, wait 20 seconds. 

Test Initialization. 

Start tape reader. 

When VERB 09 NOUN 41 flashes, verify DBKY displays the following: 
Major Mods 07 

Row 1 XXX. XX (Nsv Base Azimuth) 

Row 1 XX.XXX (Site Latitude) 

If the display is correct, proceed to next step; if it is not, perform 
the following on K-148: 

VERB 24 ENTR 

XXX. XX (Correct Nsv Base Azimuth *0.8 deg) 

XX. XXX (Correct Site Latitude) 




APOLLO Gift Sp ee lfl ea tl e c 

ftmoomo 


4.2.1.12.4 

§4.1.11.4.1 

§4.1.11.4.1 

•4.111.4.1 


14 . 1 . 12.1 
• 4 . 1 . 11 . 1.1 
• 4 . 1 . 11 . 1.1 
•J.i.11 

1.1. 1.11.1 

1.1.1. U.1.1 
•4.1.11.1.1 

14.1.11.1 

i. 1.1.11.1.1. 
•. 1 . 1 . 11.1 

1 . 1 . 1 . 11 . 1.1 


P1PA Seal* Factor Tact. 


When tape reader stops, verify DSKY blanks except for PBOO 
indication of 07. The NO ATT. PHOO ALARM and GIMBAL LOCK 
lamps shall be lit. 

In approximately 1 minutes, VERB 06 NOUN M ehall flesh. 

Record time. Record D6KY Row 1 and Row 1 display (XXXXX. and 
•XXXXX cm/see/see). GIMBAL LOCK lamp ahaU be ed. 

Test Termination. 

Mart tape reader. 

When tape reader slope, wait 10 eeconda before ouattaulag. 

Test Poeitioa ♦00007. 

• E-Memory Program and Test Poettkm Matrix ftim Check. 

Start tape reader. 

When tape reader Mope eerily DSKY Row I displays *00007. 

Start tape reader. 

When tape render stops, wait 20 seconds. 

Teat Initialisation. 

Start tape reader. 

When VERB 01 NOUN 41 flashes, verify DSKY displays the following: 
Major Mode 07 

Row 1 XXX.XX (Nav Base Asimuth) 

Row 2 XX. XXX (Site Latitude) 

V the display la correct, proceed to next step; if it Is not. perform 
the following on K-141: 

VERB 24 ENTR 

XXX.XX (Correct Nav Base Aximuth *0.2 deg) 

XX. XXX (Correct Site Latitude) 
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8.3. 9.19.4 

Horizontal Drift Test. 

i.t. 9.13.4.1 

Start tap* raader. 

•.*.•.13.4.1 

Wh«B tape reader etope, verily D6KT blanks except for PROO Indlos- 
tfton of OT. The NO ATT lamp a hall Illuminate and then extinguish. 

•.*.•.13.4.3 

In approximately 14 minutes, VERB 04 NOUN *4 shall flash. Rseord 
MKT Row 2 display (XXX. XX meru/g). 

4.U.1SJ 

Teat Terminations 

3.1.*. IS. 5.1 

Start tape reader. 


When tape reader stops, wait 14 seconds before eontlmliv. 

4.3.3.14 

Teat Position 400008. 

4.1.4.14.1 

E-Memory Program and Teat Position Matrix Sam Cheelu 

•.3.3.14.1.J 

Start tape reader. 

4.1.4.14.1.1 

When tape reader stops, aerify DSKY Row 1 displays 400008. 

4.1.4.14.1 

Start tape reader. 

4. a. *.14.1.1 

When taps reader stops, wait 30 seoondi. 

t. a.*. i 4 .s 

Test Initialisation. 

4.1. 4.14.1.1 

Start tape reader. 

4.1.4.14.1.1 

When VERB 08 NOUN 41 flashes, aerify DSKY displays the follow!!*: 
Major Mods 0T 

Bow 1 XXX. XX (Naa Base Azimuth) 

Row* XX. XXX (Bite Latitude) 


If the display is correct, proceed to next steps If It is not, perform 
the following on K-148: 

4.1.4.14.4 

••1.4.14.4.1 

VERB 34 ENTR 

XXX.XX (Correct Naa Base Azimuth *0.8 deg) 

XX. XXX (Correct Site Latitude) 

Horizontal Drift Test 

Start taps reader. 


•1 
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*.*.*. 14.4.1 

When tape reader stops, verify D6KY blanks except for PROG indi¬ 
cation of 07. Tbe NO ATT lamp shall illuminate and then extinguish 

4.1.5.14.4.5 

In approximately 14 minutes, VERB 05 NOUN 55 shall flask. 

Record D6KY Row 5 display (XXX. XX meru). 

4.5.5.14.5 

Test Termination. 

4.1.5.14.5.1 

Start tape reader. 

5.5. 5.14.5.1 

When tape reader stops, watt 10 seconds before continuing. 

4.5.5.15 

Test Position +00005. 

5.5.5.15.1 

E-Memory Program and Test Position Matrix tarn Cheek. 

5.9.5.15.1.1 

Start tape reader. 

5.9.5.15.1.5 

When t.p. reader stops, verify D8KT Row 1 displays +00005. 

5.5.5.1M 

Start tape reader. 

5.9.5.15.1.1 

When tape reader stops, wait 90 seoonds. 

5.9.5*15.9 

Test Initialisation. 

5.9.5.15.9.1 

Start tape reader. 

5.9.5.19.9.5 

When VERB 05 NOUN 41 flashes, verify D8KY displays the 
following: 


Major Mode 07 

Row 1 XXX.XX (Nsv Base Asimuth) 

Row 9 XX.XXX (Site Latitude) 


If tbe display is oorrect, proceed to next step; If it Is not, perform 
the following on K-148: 


VERB 24 ENTR 

XXX.XX (Correct Nav Base Asimuth SO.9 deg) 

XX.XXX (Correct Site Latitude) 

5.9.9.19.4 

Horlsontal Drift Test. 


5.5.5.15.4.1 Start tap* reader. 

When tap* reader stops, verify D6KT blank* except for PROG lndlca- 
cstloo of ©7. Tbe NO ATT lamp shall Illuminate and then extinguish. 


4.1.5.15.4.1 








APOLLO OON Opeetflcatloa 
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la approximately 14 mlmrtee, VERB 00 NOUN 00 ahali flaah. Reeerd 
DilCT Row 1 display (XXX.XX m.rv). 

O.S.O.U.C 

Test Termination 

0.1.0. It. 0.1 

Start tape reader. 

0.S.S.1S.8.2 

When tape reader atope, watt 10 eeoonde before oontlnuli*. 

S.S.S.1S 

Teat Position 400010. 

0.2.8.10.1 

E-Memory Program and Teat Position Matrix Sum Check. 

0.0.0.10.1.1 

Start tape reader. 

•-2.9.10.1.2 

When tape reader atope, aerify D6KY Row 1 displays 400010. 

0.0.0.10.0 

Start tape reader. 

•.SeS.lt. Set 

When tape reader slope, wait 20 seconds. 

• 2.9.10,2 

Test Initialisation. 

•.2.9.10.2.1 

Start tape reader. .* * 

0.2.9.10.2.2 

When VERB 00 NOUN 41 flashee, aerify DSKY displays the follow ii*: 


Major Mode 07 

Row 1 XXX.XX (Nar Base Asimuth) 

RowS XX. XXX (Site Latitude) 


N the display is correct, proceed to next steps If it is not, perform 
the following on K-140: 


VERB 24 ENTR 

XXX.XX (Correct Nar Base Asimuth *0.8 deg) 

XX.XXX (Correct Site Latitude) 

t.s.s.ie.4 

Horisontal Drift Test. 

e.s.s.is. 4.1 

Start tape reader. 


When tape reader atope, eerily D6KY blanka eaoept for PROG Indlea- 
tloa of 07. The NO ATT lamp ahali Illuminate and then axtliyulah. 
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6.3.1. II. S 
6.3.3.11.1.1 
6.3.3.16.3.3 
6.3.3. IT 
6.6.6.1T.1 
6.3.3. IT. 1.1 
6.6.6.1T.1.S: 
6.3.3. IT. 3 
6.6.S.1T.6.1 

6.3.3. IT. 3 
6.6.6.1T.6»1 

6.6.3. IT. 6.3 


In Approximately 14 minutes, VERB 06 NOUN 36 shall flash. Reoord 
D8KY Row 3 display (XXX. XX mem). 

Test Termination. 

Start tape reader. 

When tape reader stops, wait 10 seconds before continuing i 
Test Position +00011. 

E-Memory Procram and Test Position Matrix 8am Cheek. 

Start tape reader. 

When tape reader stops, verify D8KY Row 1 displays +00011. 

Start tape reader. 

When tape reader stops, watt 30 seoonds. 

Test Initialisation. 

Start tape reader. 

When VERB 06 NOUN 41 flashes, verify D6KY displays the following: 
Major Mode 0T 

Row 1 XXX. XX (Nav Base Asimuth) 

Row 3 XX. XXX (Site Latitude) 

If the display is correct, proceed to next step; If it is not, perform 
the following on K-146: 

VERB 24 ENTR 

XXX.XX (Correct Nav Base Asimuth SO.3 deg) 

XX. XXX (Correct 8ite Latitude) 
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9.9.9.1T.4 

HorlaoaUl Drift Test. 

4.1.1. IT. 4.1 

Hart Up* raider. 

4.1.9. IT. 4.1 

Wlieii tape reader atope, verify D8KY blanka except for PROO indlca- 
tioa of Of. The NO ATT lamp a hall illuminate and thee extinguish. 

9.9.9.1T.4.9 

in approximately 14 minutes, VERB 09 NOUN 99 shall flash. Record 
D0KY Row 2 display (XXX. XX mere). 

9.9.9.1T.9 

PIPA Scale Factor Teat. 

9.1.9. IT. 9.1 

Start tape reader. 

9.9*9.17.9.9 

la approximately 9 minutes, VERB 09 NOUN 99 shall flash. Reoord 
D8KT How 1 and Row 2 display (XXXXX. and .XXXXX om/aee/aeo). 

9.9.9*17.9 

Teel Termination. 

9.1.9. IT. 9.1 

Start taps reader. 

9.9. 9. IT. 9.1 

Whea tape reader elope, wait 19 seconds before oontlimli«. 

9.9.9.19. 

■f 

Teat Position+00012. , . 

9.9.9.19.1 

E-Memory Program and Teat Position Matrix Bum Cheek 

9.9.9.19.1.1 

9tart taps reader. 

9.9.9.19.1.1 

Whee taps reader stops, verify D6KT Row I displays +00012. 

9.9.9.19.9 

Start tape reader. 

9.9.9.19.9.1 

When tape reader stops, wait 20 seooncfo. 

9. 9.9.19.9 

Teat Initialisation. 

9 9.9.19.9.1 

Start tape reader. 

i. 9.1.11.3.1 

When VERB 09 NOUN 41 flashes, verify D6KY displays the foUowii*: 


Major Mode 0T 

Row 1 XXX. XX (Nav Base Aslmuth) 

Rows XX. XXX (Bite Latitude) 


II 



(oonttnued) 

•4.9.11.4 
4.8. 4.18.4.1 
4.8.4.18.4.8 

4.8.4.18.4.8 

M.I.1M 

4.8.4.18.4.1 

4.8.4.14.4.8 

«. a. tut. t.i 

4.8.4.18.4.8 

i.a.».ia 

f.a.a.it.i 

64.4.14.1.1 
4. a. 4.14.1.8 
4.8.4.14.1. 

4.8.8.14.2.1 

4.3.4.14.8 
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V the 41c pi ay Is correct, proceed to next slept If it to sot, perform 
tha following os K-140: 

VERB 84 ENTR 

XXX.XX (Correct Not Boss Aslmuth *0.8 deg) 

XX. XXX (Correct Site Latitude) 

Horlsontal Drift Teat. 

Start tape reader. 

Wliea tape reader etope, verify D$KY blanka except for PROG Indloa- 
tloa of OT. The MO ATT lamp shall illuminate and thea extii«ulsh. 

In approximately 14 minutes, VERB 04 NOUN 46 shall flash. Reoord 
D6KY Row 8 display (XXX.XX mere). 

PIPA Scale Factor Teat. 

Start tape reader. 

In approximately 8 minutes, VERB 04 NOUN 44 shall flash. Reoord 
DSIOT Row 1 and Row 8 display (XXXX. and .XXXXX em/see/sec). 

Teat Termination. 

Start tape reader. 

Whea tape reader stops, wait 10 aao on d a before continuing. 

Teat Position +00013. 

E-Memory Program and Teat Position Matrix Sum Cheek. 

Start taps reader. 

Whaa tape reader etope, verify D8KY Row 1 displays +00018. 

Start tape reader. 

Whea tape reader slope, watt 20 seooncto. 

Teat Initialisation. 





0.9.0.10.9.1 

I.U. 1 U.S 


0 . 2 . 0 . 10.4 
6.2.0.10.4.1 
6.2.0.10.4.S 

I.S.U14.I 

6.9.0.10.6 

f.t.t.lt.ft.1 

0.2.0.10.0.2 

«.».§.tt - 

6.2.0.21 


•.I. 0.22 


APOLLO (MM Specification 
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Start taps reactor. 

When VERB 00 NOUN 41 flashes, rmriff DBKT displays the following: 
Major Mode Of 

Row I XXX. XX (Nav Beee Aslnrath) 

Row t XX. XXX (Bite Latitude) 

If the display to correct proceed to next atept If It to not, perform 
the following on K-146: 

VERB 34 ENTR 

XXX.XX (Correct Mar Base Aslnrath *0.6 deg) 

XX. XXX (Correct SR* Latitude) 

Hortsoutal Drift Test. 

Start tape reader. 

When tape reader stops, verify DSKT blanks except for PROG Indica¬ 
tion of Of. The NO ATT lamp shall Illuminate and than extii«elsk. 

In approximately 14 minutes, VERB OB NOUN 00 shall flash. Reoord 
DSKT Row X display (XXX.XX mere). 

Test Termination. 

Start tape reader. 

When tape reader stops, watt 10 seooeda before ooaftUmt*. 

On CRT, record DUO TEMP (CO 2901) and PIPA TEMP (CO 2200). 
On K-146, enter the «6Uowlt« sequences 


VERB 41 

NOUN 20 

ENTR 

♦00000 


ENTR 

400000 


ENTR 

400000 


ENTR 


Calculations. 


NOTE: Use Poet Vforatloa or System Teat data potato only. 
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4.3.9.22.1 T PIPA Data Corractlon Calculation. 

I.I.I.D.1.I From the uplink file tape, the oompreaeed data tape or the PCM tape, 
request a data reduction of the X and Z acoelerometer AV oounti 
(addresses 37 and 41, respectively) and the TIME 2 and TIME 1 ref latere 
(addresses 24 and 25, respectively) for the period (hiring which the Y 
PIPA teat was being performed In Posit lone 5 and 6 of the IMU Perform¬ 
ance Test, 


t. 3.9.22.1.2 Perform the following calculations for Position 9. 

O’g - (Gg/Coe 9yg) 
where: 


Gg ■ Measured acceleration term (line I) 

G'g .• Corrected acoeleratloa term (corrected mine for line I) 
Coe 9yg - 1- <9*yg/2) for small angles 

•y, " ♦ #2 *» 


!„ - (AV rt - AV* Blaa) (8.F.,)/(AT) (local g) 
I,, - (AV„ - AV, Blaa) (8.F.,)/(AT) (local g) 


m x Blaa - (X PIPA Blaa) (AT)/8.F., 

AV, Blaa - (Z PIPA Blaa) (AT)/t.P. s 

thrash 4 •( 


8. P. and Blaa term* ara obtained from Poattloaa 1 
IMU Performance Teel, 
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Perform the following onloulntioiio for Poaitloa I. 

G'g - (Gj/Coefy*) 

where: 

G^ • Measured acceleration term (line j) 

O'l ■ Corrootod acceleration term (corrected mine for Hae |) 
Coo tyg * I - (t*yg/2) for omoll anglee 

end; 

•*« " < AV xfl - Bias) (8.P.,) / (AT) (l«nd g) 

- (AVgg - AV g Bias) (8. F.g) / (AT) (local g) 


mr x Blaa - (X PIPA Biaa) <AT)/8. P. x 
dV g Biaa - (2 PIPA Biaa) (AT)/*.P. S 

8. P. and Biaa terms are obtained from Poeitione 1 through 4 of the 
1MU Performance Teat. 

8.1. 8.22.8 Obtain data from laat DUG and/or PIPA Teat and fill in Data Sheet 

*i-r 

6.2. •• 22.2 Obtain data from eeoond laat DUG and/or PIPA Teat and fill la 

Data 8heet xj.j. 

8.2.2.22.4 Obtain daU from third last DUG and/or PIPA Teat and fill la 

Data Sheet X|.g. 



APOLLO GW 0pietfte*lMi 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

8.8.8. 

7.4.1 

>N BDY - ADOAY 
Position >00001 

meru/g 

( >_— 

M.». 

8.4.8 

>N BDZ - ADOAZ 
Position >00002 

meru/g 

( )_ 

8.8.8. 

8.8.8 

-X PIPA Tent 
Position >00002 

cm/sec^ 

( )°0_• 

( » _ 

8.8.8. 

8.8.8 

-N BOX > ADIAX 
Position >00002 . 

meru/g 

( )_* — 

8.8.8. 

8.4.8 

>N BDX - ADO AX 
Position >00008 

meru/g 

( )_• — 

8.8.8. 

10.4.8 

>N BDY > ADS RAY 
Position >00004 

1 

I 

( )_•_ 

8.8.8. 

10.8.8 

-Z PIPA Test 
Position >00004 

cm/sec z 

< >00_• 

C >_ 

8.8.8.. 

10.8.8 

>N BDZ > ADIAZ 
Position >00004 

meru/g 

( > _• — 

8.8.8. 

11.4.8 

>Y PIPA Test 
Position >00008 

cm/sec2 

( >00_• 

< >_ 


ft 
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DATA SHEET (continued) 


ITEM 

WO. 

PARAMETER 

UNITS 

RECORDED VALUE 

13.4.1 

-Y PIPA Tent 
Position ♦00006 

cm/sec 2 

C >oo_• 

( > 

4.1.3. 

13.4.3 

-NBDX ♦ .707 
(ADS RAX - ADO AX) 
Position ♦00007 

_ 

roeru/g 

( )_•„ . 

9.3.9* 

14.4.3 

-.707 (NBDZ^NBDY) 
♦0.5 (ADIAZ-AD1AY) 
♦0.5 (AD8RAY ♦ 
AD6RAZ) Position 
♦00008 

meru/f 

( )__ 

S.3.3. 

15.4.3 

-NBDZ ♦ . 707 
(AD6RAZ-ADOAZ) 
Position ♦00009 

meru/f 

( >__ 

f.3.3. 

14.4.3 

.707 (NBDY-NBDX) 
♦0.5 (AD1AY-ADIAX) 
♦0.5 (ADSRAX) ♦ 

0.5 (ADOAY) 

Position ♦00010 

meru/f 

( >__ 

5.3.9. 

17.4.3 

-NDBX - ADO AX 
Position ♦00011 

meru/f 

( >_ 

5.3.9.. 
17.9.1 

♦Z PIPA Test 
Position ♦00011 

cm/sec 2 

< >00_ • 

( > 

9.3.9*. 

19.4.3 

♦NBDY ♦ ADOAY 
Position ♦00013 

meru/f 

( >_ 

9.3.9.. 

18.5.1 

♦X PIPA Test 
Position ♦OOOll 

cm/see* 

( >09_ • 

( > 

9.3.9. 

19.4.3 

♦NBDZ ♦ ADO AZ 
Position ♦00013 

mer«/f 

I >_•„ 
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DATA SHEET 


CALCULATION 

PARAMETER 

UNITS 

line a ♦ 11 m a . . 

-2- * ( 1_•_ 

NBDY - ADO AY ♦ NBDY ♦ ADOAY 

NBDY 

SOTS. 

2 

Transfer result to line so 

line ,q- line » , ( } 

NBDY ♦ ADOAY - (NBDY - ADOAY) 1 

ADOAY 

■OTu/f 

2 . 

line b + line e 

— 2 ~ - ■ < >_• 

NBDZ - ADOAZ ♦ HBDZ ♦ ADOAZ 

NBDZ 

mem 

2 

Transfer result to line sp 

line s - line b . - 

ADOAZ 

mem/g 

2 " < >- 

NBDZ ♦ ADOAZ - (NBDZ - ADOAZ) 

2 

line e - line o * . 

NBDX 

mem 

2 “ < 

NBDX - ADO AX - f-NBDX - ADO AX) 

2 

Transfer result to line sq 

lines* line o 

A DO AX 

mem/g 

2 «<-*>■< )_•_ 

NBDX - ADO AX - NBDX - ADO AX m <-U 

2 
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DATA SHEET (continued) 


CALCULATION 

PARAMETER 

UNITS 

line d ♦ line x ■ < )__ • 

(-NBDX ♦ AD1AX) ♦ NBDX~ 

Transfer result to line an 

ADIAX 

n»eru/g 

line f - line t ■ ( ) _ • 

(♦NBDY ♦ ADS RAY) -~NBDY 

Trnnefer result to line nr 

; ADS RAY 

meru/g 

line h - line ? ■ ( )_* __ 

(+NBDZ+ A DIAZ) - NBDZ 

Transfer result to line nr 

ADIAZ 

meru/g 

0*ne kMine *♦ .707 line v]* 1.414 
QNBDX + .707 ADS RAX -ffo? ADO AX 
♦ NBDX* .707 ADOA30 x 1.414 

Transfer results to line nt 

AD6RAX 

meru/g 

(line m + line r ♦ line w) x 1.414 

QNBDZ ♦. 707(AD8RAZ-ADOAZ) 

+ NBDZ+ .707 ADOA£) X 1.414 

Transfer results to line na 

AD6RAZ 

meru/g 

(linen- .707 linet + . 707 line x + 0. 5 
line x - 0. S line ne - 0.0 line u)xS 
[j07(NBDY-NBDX) + 0.5(AD1AY-ADIAX) 
+0.5 AD6RAX + 0.5 ADOAY 
-.707 NBDY♦. 707 NBDX ♦ 0.5 ADIAX 
-0. ft AD6RAX - 0. S ADOAX) xS 

Transfer results to line nw. 

ADIAY 

meru/g 

line r - line o ■ ( ) 

PIPA X20 

cm/sec? 

line 1 - line J ■ ( ) 

PIPA Y2C 

cm/sec 3 

line p - line g ■ ( ) 

PIPA Z2G 

om/sec2 


74 
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DATA SHEET (continued) * 


CALCULATION 

PARAMETER 

UNITS 

ISM. 48 - line ef s 1 em/see pulse • 
Subtract 1.000000 from this mine, 
multiply 110® and trawler reeulte to 
line ax. 

X PIP A 0. P. 

cm/eec/ 

pules 

1958.48 — line ag x 1 cnt/eec/pulee * 
Subtract 1.000000 from thle value, 
multiply x 10® and transfer reeulte to 
line ay. 

' TPIPAS.F. 

cm/eee/ 

pulee 

19M.48 * line ah x 1 cm/eeo/pulee * 
Subtract 1.000000 from this value, 
multiply x 10® and trawler to line an. 

X PIPAS.F. 

cm/eee 

pulse 

1/2 (line r + line c) - ( ) _• 

Trawler results to lim be. 

X PIPA Bias 

cm/eee® 

1/2 (line J + line J) - ( ) _ • _ _ 

Trawler reeulte to liw fab.~ 

i 

T PIPA Blw 

oWom* 

l/X (line P ♦ line g) - ( )_ • _ _ 

Trustor malt, to 11m bo. 

Z PIPA Bias 

cm/eec® 
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DATA SHEET (X|) 


PARAMETER 

UNITS 

MIN 

VALUE 

RECORDED 

VALUE 

MAX 

VALUE 

REJ 

ACC 


NBDY 

mem 

-16 


♦15 



ao 

NBDZ 

mem 

-15 


♦15 



up 

NBDX 

mem 

-15 


♦15 



aq 

ADSRAY 

meru/g 

-40 


♦40 



ar 

AD6RAZ 

meru/g 

-40 


♦40 



aa 

ADSRAX 

meru/g 

-40 


♦40 



at 

AD1AX 

meru/g 

-100 


♦100 



an 

AD1AZ 

meru/g 

-100 


♦100 



ar 

ADUY 

meru/g 

-100 


♦100 



aw 

X PIPA 

1. r. error 
from tint aft 

PPM 

*1000 


♦1900 



as 

Y PIPA 

S.r. error 
from line a! 

PPM 

-1900 


♦1900 



n 

Z PIPA 

S.P. error 
from (too all 

PPM 

-1900 


♦1900 



aa 

X PIPA star 
from line al 

em/eeo* 

-9.1 


♦9.1 



ba 

Y PIPA Star 
from Una am 

em/sec* 

-8.1 


♦9.1 



bb 

Z PIPA Star 
from line an 

ea/Me* 

-9.1 


♦9.1 



be 


n 
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DATASHEET (x^) 


PARAMETER 

UNITS 

RECORDED VALUE 

HBDT 

mein 


MBDZ 

mem ‘ 


NBDX 

meru 


AD8RAY 

meru/g 


AD6RAZ 

meni/g 


ADS RAX 

meru/g 


ADIAX 

meru/g 


ADIAZ 

meru/g 


ADIAY 

meru/g 

* 

X PIPA 8. P. error 

PPM 


Y PIPA 8. F. error 

PPM 


Z PIPA 8. F. error 

PPM 


X PIPA Bftae 

cm/sec* 


Y PIPA Blae 

cm/eec? 


Z PIPA BUe 

cm/eec z 




DATA SHEET f^-2) 
PARAMETER 


units 


NBDZ 


mem 


NBDX 


AD8RAY 


AD6RAZ 


AD8RAX 
AD1AX 
ADIAZ ' 


ADIAT 


X PIPA 8. F. error 


Y PIPA 8. F. error 


Z PIPA 8. F.error 


X PIPA Bias 


Y PIPA Bias 


Mfi 

merm/g 

mem/i 

«m/f 

■wm/l 

mem/f 

mem/f 

PPM 

PPM 


PPM 

em/aee* 

•m/mq* 


Z PIPA BUM 




APnf.TO n*N Speetfleatloa 

roioomo 
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DATA SHEET (x|. f ) 


PARAMETER 

NBDT 


NBDZ 


NBDX 


ADSRAT 


AD6RAZ 

AD8RAX 


AD1AX 


ADIAZ 


AD1AT 



Mra/g 

mera/f 


X P!PA 8.F. error 
T PIPA 8. F. error 
Z PIPA 8. F. error 
XPIPABiee 



T PIPA Bias 


ent/eee 2 


Z PIPA BUM 





























DATA SHEET 


PARAMETER 


NBDY meru 


NBDX 

AD8RAY 

AD6RAZ 

AD6RAX 

AD1AX 

ADIAZ 



TBSumMMHm 


Z PIPA 8. F. 
error 

X PIPA Bias 
Y PIPA Bias 
Z PIPA Bias 


mere 


meru/g 

meru/g 


meru/g 

meru/g 

meru/g 

PPM 

PPM 
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400 

400 

400 


0.8 


pr- • i 
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6.3.10 

6.3.16.1 

6.3.10.1.1 
6.3.10. l.S 

6.3.10.1.3 

6.3.10.3 

6.3.10.3.1 


6.3.10.3.3 

6.3.10.3.3 

6.3.10.3.4 

6.3.10.3.6 

6.3.10.3.6 

6.3.10.3.7 

6.3.10.3.7.1 


LOC Voltage Margin Test 
Initial Conditions. 

Insure that the GON System is in the Standby Mode. 

On the CRT,verify the 438 VDC LOC OPERATE bus la between 34.6 and 
33.6 vdc (GO 1520). 

On Panel 6, set lighting override ANUN SW to OFF. Rotate the ANUN/ 

NUM dimmer fully CCW. 

Voltage Margin Determination 

On the PSA Adapter Module (PSAAM) (410-31080), place INHIBIT VOLTAGE 
FAIL switch to ON. 

CAUTION: The >4 vdc LOC supply voltage shall never be operated lower 
than 4f. 6 vdc or higher than 46.3 vdc (GO 1030.) 

i The 414 vdc LOC supply shall never be operated less than 
48.6 vdc or higher than 417.0 vdc (GG 1020). LTG-ANUN/ 

NUM control on Panel 6 shall be set to DIM during the per¬ 
formance of the Voltage Margin Test in order to avoid, 
decreasing the operating life of the D8KY EL lamps. 

NOTE: The flashing indication of the LOC supplies may be disregarded 

for this test. 

Enter 0001 into R-155. Verify mid execute. Enter 1100 into Rrl53. Verify 
and execute. 

Enter 1111 into R-164. Verify and execute. 

Enter in C-166*XX. X001114. (Enter a value for XX. X which will adjust 
the 414V power supply (GG 1020) as monitored on the CRT to 12.1 (40.1, 

-0) vdc). Execute. 

Enter in C~156*XX. X001124 (Enter a value for XX. X which will adjust the 
44V power supply (GG 1030) as monitored on the CRT, to 3.4(40.03, -0.00) 
vdc). Execute. 


On K-146, enter the following: 

VERB 36 ENTR Wait 10 seconds. 

Verify K-START tape F10L004-K10638-XX LM Self-Check Test is on the 
K-START taps reader, where XX equals taps revision number. 

Start tape reader. 
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A. 1.10.2.7.2 When tape reader stops, verify: 

R1-+1AXXX 

82 « +10638 (tape somber) 

R3 ■ -000XX (tape revision nomber) 

A. 3.10.3. • Load E-Memory Program. 

A. 3.10.1. A. I Start tape reader. 

A. 3.10.1.8.1 When tape reader etope, verily: 

R1 - 00101. 

A. 3.10.1.0 Initiate Self-Check. 

A. 3.10.1.0.1 Start tape reader. 

A. 3.10.1.0.1 Wait until Rl - 00001. Verify RESTART lamp on DflKY in not lit. 

A. 1.10.1.10 . Into R-164, insert 0011. Verify and earnouts. 

A. 3.10.1.11 la the PSA Adapter Module, place INHIBIT VOLTAGE 7AIL switch to 
OFF. Verify RESTART lamp on toe D6KY in lit. 

A. 3.10.1.11 On the PSA Adaptor Module, place INHIBIT VOLTAGE FAIL switch to 
ON. Into R-164, Insert 1111. Verify and execute. Press ERROR 
RESET. 

A. 3.10.1.13 Enter in C-16A (*) XX.X001114 (Enter a value for XX. X which will adjust 
the +14V power supply (GG 1030) as monitored on the CRT, to 1A.4 (+0. i, 

-0.0} vdc). Execute. 

A. 3.10.1.14 Initiate Self-Check. 

A. 3.10.1.14.1 Return K-8TART tape to its previous stop. 

A.3.10.1.14.1 Start tape reader. 

A. 3.10.1.14.3 Wait until Rl - 00001. Verify RESTART lamp on DSKY is not lit. 

A. 3.10.1.16 Into R-164, iimert 1100. Verify and execute. 

A.3.10.1.1A On the PSA Adaptor Module, place INHIBIT VOLTAGE FAIL switch to 
OFF. Verify RESTART lamp on the DSKY is lit. Set the INHIBIT 
VOLTAGE FAIL switch to ON. Into R-164, iimert 1111. Verify and 
execute. Press ERROR RESET. 

•1 
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6.3.10.2.17 

$.3.10.1.18 

$.3.10.3.18.1 

$.3.10.1.18.1 

$.3.10.3.18.3 

$.3.10.3.10 

8.3.10.3.30 

$.3.10.3.31 

$.3.10.3.33 

$.3.10.3.33.1 

$.3.10.3.33.3 

$.3.10.3.33.3 

$.3.10.3.23 

8.3.10.3.24 

8.3.10.2.2$ 
$.3.10.2.2$ 
$.3.10.3.27 
$.3.10.2.28 


Enter in C-156±XX. X001124 (Enter a value for XX. X which will adjuat 
tea +4V power supply (GG 1030) as monitored on the CRT* to 4.$ (♦O.OO*-$• 0? 
vdc). Cnscuts. 

Initiate Self-Check. 

Return K-START tape to its previous stop. 

Start tape reader. 

Watt until R3 - 00002. Verify RESTART lamp on DSKY is not lit. 

Into R-1S4. insert 0011. Verify and execute. 

On the PSA Adapter Module, place INHIBIT VOLTAGE FAIL switch to 
OFF. Verify RESTART lamp on the DSKY is Ht. Set the INHIBIT VOLTAGE 
FAIL switch to ON. Into R-154, insert 1111. Verify and execute. Press 
ERROR RESET. 

Enter in C-158 (a) XX. XD01114 (Enter a value for XX. X which will adjust 
tee 14V po w e r supply (GG 1020) as monitored on the CRT, to 12.1 (+0.1* 

-0) vde). Execute. 

Initiate Self-Check. 

Return K-START tape to its previous stop. 

Start taps reader. 

Wait until S3 * 00002. Verify RESTART lamp on the DSKY is not lit. 

Into R^154, insert 1100. Verify and execute. 

On the PSA Adapter Module, place INHIBIT VOLTAGE FAIL switch to 
OFF. Verify RESTART lamp on the DSKY is lit. 

On R-154, enter 0000. Execute. 

On R-158. enter 0000. Execute. 

On K-148, press ERROR RESET. 

Remove tape from K-START tape reader. 


$3 



•.3.11 


•. 3.11.1 


f. 3.11.3 
6.3.11.3 


3.3.11.4 


6.3.11.3 


6.3.11.6 


6.3.11.7 . 


6.3.11.6 


6.3.11.3 


6.3.11.10 
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LQC Clock P r e g nan cy Teat 

Insure thet LQC Operate power haa been applied for a m in i m u m of 10 
mimitee. 

Verify thi6 the eonnfeer la connected to the 3.2 kc signal on the hardline. 
Obtain a 30 aecend aample of clock frequency. 

Repeat 6.3.11.3 nine timee. 

The average of the 10 previous readings shall be 30.000000*0.000060 
seconds. . 

Insure that the System Is not In IMU Operate. 

Enter tike following on K-146; 

VERB 37 ENTR 

06 ENTR 

VERB 30 NOUN 23 shall flash ’ ' . 

Row 1-00062 

Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify 
the ST BY lamp Is lit. 

Repeat steps 6.3.11.3 and 6.3.11.4. 

Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify 
the STBY lamp Is not lit. Restart lamp may be on. VERB 37 shall flash 
on the DSKY. Enter VERB 36 ENTR on DSKY. Wait 10 seoonde. 

MARK X Pushbutton Test. 


6.3.11.10.1 On the Computer Control and Reticle Dimmer assembly, press and hold 
MARK X p us h but t on. 

6.3.11.10.2 On K-148 enter the following: 

VERB 03 NOUN 03 ENTR 

On the DSKY observe: 

Row 1-00112 
PROG alarm lamp Is lit 

Press ERR RSET. 
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KDIOOSOM 

•.9.11.10.3 Enter tbs following an K-149: 

VERB 11 NOUN If ENTS 
00010 ENTR 

0.3.11.10.4 Obssrra that DflKT Row 1 display* 00004. 

•.9.11.10.9 Ralaaaa MARK X p a sh b toton . 

•«9.11.10.0 Obaanr* that D8KY Row 1 dlspUy* 00000. 

9.9.11.11 MARK Y Pushbutton Tast 

9.9.11.11.1 Praaa and hold tha MARK Y Pushbutton on tha C o m p ute r Control and 
Rs Mel t Dtmmsr Aa sa m My. 

9.9.11.11.3 On K-149 anter tha followtaf: 

VERB 05 NOUN 09 ENTR 

-On tha DflKT obsarva: 

Row 1-00119 
PROO alarm Lunp la in 

Praaa ERR RSET. 

9.3.11.11.3 Enter tha following on K-149t 

VERB 11 NOUN 19 ENTR 
99919 ENTR 

9.9.11.11.4 Obsanrs that DflKT Raw 1 dlaplays 00010. 

9.3.11.11.9 Ralaasa tha MARK T pushbutton. 

9.9.11.11.9 Obsanra that DflKT Row 1 displays 00000. 

9.3.11.13 REJECT Pushbutton Tost 

9.3.11.13.1 Proas and hold tha REJECT pushbutton an tha Computer Control and 
Ratlcls Dtmmar assambly. 
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•.3.11.12.1 


4.3.11. 12.1 

•.3.11.12.4 
4.2.11.12.8 
4.2. U. 12.4 

4.3.11.13 

4.3.11.13.1 

4.3.11.13.2 

4.3.11.13.3 

4.3.11.14 

4.3.11.14.1 

4.3.11.14.2 

4.3.11.14.3 


Oa CHT verify 7AIL&EG - 00112 


PBOG alarm lamp la lit 

Presa ERR RSET. 

Eater the following on K-144: 

VERB 11 NOUN 10 ENTR 
00014 ENTR 

Obeervo that DflKY Row 1 diaplays 00020. 

R eleaae the REJECT pushbutton. 

Observe that D6KT Row 1 displays 00000. 

Reticle Brlghtneea Control Teat , 

On the DBKY perform the following operation: 

VERB 34 ENTR 

Oa panel 11 elo e e PGN8 AOT lamp circuit breaker. On the Computer Con¬ 
trol and Reticle Dimmer aeeembly, rotate the RETICLE BRIGHTNESS 
ooatrol to ita minimum light intensity position. View through the AOT 
and verify that the Reticle lamp ia off. 

While viewing through the AOT, slowly rotate the RETICLE BRIGHTNESS 
ooatrol to increaee the reticle brlghtneea until a atop la reached. Obeervn 
that the reticle brlghtneea haa Increased In Intensity. Return RETICLE 
BRIGHTNESS control to off state. On panel 11 open PGNS AOT lamp dr- 
out breaker. 

AOT Eyepiece Heater Teat, 

Secure mllliammeter HP 428B and current probe HP 428A-21A. 

Locate PI at Computer Control and Reticle Dimmer assembly. Push lacing 
cord away from PI back to fifth tie point. 

Clip current probe HP 424A-21A to blue wire la cable with red arrow point¬ 
ing away from PI. Measure and record current Indication. The current 
shall be between 133 mid 244 ma. 


4.3.11.14.4 


current probe, push lacing cord back to PI and spot tie, 



rrirrf 


r 3* 1ST a 
t* 3*13*1*3 


r 3 # ! 3 Tf 

rrn’i 

rrn 


OO 1830 

*1" ?- 

00 3300 

mo* 


430 ADC roc Obi Bfla 
mm: . 

BtbV XE9VB 

af*o*i m*»« 


W ab ymrjot gMotqii 90 vovifot 139 {otjoa|d8 iiSbiji: 


r 

«• 


r 

c* 

r 


00 3337 
00 7307 
r 00 3330 
•* 00 3773 
00 3773 
00 3704 
00 3700 
r 00 3770 

nor J|0* 


10 CDfl C®**** EULO& 
inn S8A I* 800 CbO 

10 CDO AIM KUOl 

70 IX BO°joi. C««ro 
JO 7X B**OfA#L not 
10 80UO E^tOL IB 19 m 
IO BUM eum XO«f 
IQ xouio KOfoi cmxMf 

8|toi M»mo 


061 ab ymrjot Bocotqci 90 moa}fQL jpe lojjoaiut biCusjb* 

O* qw CBX* ^ CDfl X 4 CDfl A 1 CDfl S 400000 <400T80)* 


emxb 

EMXB 
ERIE 
MOflM 30 EMXB 


400000 
AEBB 07 
.mm 78 


ERIK 
EMXB 
EMXB 
MOflM 30 EMJJf 


EMUT 

434000 EMXB 

434000 EMXB 

AEBB f7 MOflM SO EMXB 
AW 78 
4-74000 
474000 
474000 
AEBB «7 
mm 78 
400000 EMXB 

400000 EMXB 

400000 EMXB 

AEBB f7 MOflM 30 EMXB 

OB K-748 BBfsii qm «on«BvoK Mdrom: 

pnmt Qfmpvj hifcqoo jjtmr 

bunp*l EL|c«<w X«i( 


MD7003300 

vborro cm ateftfcwov 



APOLLO GIN Specification 
ND1002380 


I.S.U.1.S After 10 eeconde haa nlapnnd sine* Step 0.1.12.1.1, enter the following 

into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR (OGC) 

00000 ENTR 

0.3.12.1.0 Verify on CRT, D6KY dieplajr 


VERB 21 NOUN 01 
Rl - 00000 
R3 - 0273? 


0.3.12.1.7 On K-148 enter the following eequenoe: 

NOUN 10 

ooooo 

37777 

37743 
00000 
•0000 

3.3.13.1.8 lO-380* TORQUE 

8.3.12.1.0 On K-148 enter the following eequenoe: 


ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR ENTR \ 
ENTR ENTR 
ENTR (once) 


VERB 42 ENTR 

VERB 33 ENTR 

8.3.12.1.10 Monitor analog recorder. When the IG Torque Motor Current eignal 

(GG 2110) drope to a quieecent level (approximately 12 minutee), atop 
the recordere. 


8 . 3.12.1.11 On K-148 enter the following eequenoe: 

VERB 40 NOUN 20 ENTER Wait 10 eeconde 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 

Wait 1ft eeconde 

VERB 41 NOUN 20 ENTR 

4-17000 ENTR 

417000 ENTR 

417000 ENTR 

Wait 1ft eeconde 

VERB 41 NOUN 20 ENTR 

427000 ENTR 

427000 ENTR 


88 



$.3.12.1.11 

(Continued) 

$.3.12.1.12 

$.3.12.1.13 


$.3.12.1.14 

$.3.12.1.15 


$.3.12.1.1$ 

$.3.12.1.17 

$.3.12.1.1$ 
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427000 £NTR 

Welt 15 seconds 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

On the CRT. verify CDU X. CDU Y. CDU Z all indicate 400000 (*00150). 

After 10 seconds has elapsed since Step $. 3.12.1.11, enter the following 
sequence into K-148: 


VERB 21 NOUN 01 ENTR 

02737 

ENTR 

00000 

ENTR 

Verify on CRT. D6KY display. 

VERB 21 NOUN 01 


R1 -00000 

\ 

R3 - 02737 


On K-145 enter the 

i 

| 

NOUN 15 

ENTR 

00000 

ENTR ENTR 

40000 

ENTR ENTR 

40034 

ENTR ENTR 

00000 

ENTR ENTR 

00000 

ENTR (once) 

40034 

ENTR ENTR 

Verify R1 * 40034 


00000 

ENTR ENTR 

Verify Rl - 00000 


00000 

ENTR (once) 

Verify Rl • 00000 


IG 4350* TORQUE 


On K-145 enter the following sequenoe 

VERB 42 

ENTR 

VERB 33 

ENTR 


Monitor analog recorder. When the IO Torque Motor Current signal 
(GO 2110) drops to a quiescent level (approximately 12 minutes), stop 
the recorders. 
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6.3.12.2 


6.3.12.2.1 


3.3.13.3.3 


3.3.13.3.3 


3.3.13.3.4 


Outer Gimbal Friction Tent 

On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR, Wait 10 seconds 
VERB 41 NOUN 30 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

Wait 18 seconds 
VERB 41 NOUN 20 ENTR 
417000 ENTR 

417000 ENTR 

417003 ENTR 

Wait 16 seconds 
VERB 41 NOUN 20 ENTR 
427000 ENTR 

427000 ENTR 

437000 ENTR 

Wait 16 seconds 
.VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400003 ENTR 


On ths CRT, verify CDU X, CDU Y, CDU Z indicate 400000 (*00160). 
Set up analog recorder to monitor the following: 


Mess. No. 


Signal Name 


a. GG 2137 

OG 

b. GG 2170 

OG 

c. GG 2166 

OG 

d. GU 2280 

OG 

e. GG 2172 

OG 

f. GG 2173 

OG 

g. GG 2281 

OG 


Servo Error la Phase 
Torque Motor Current 
Servo Error Total 
CDU Fine Error 
IX Resolver Sine 
IX Resolver Cosine 
CDU Coarse Error 


After 10 seconds has elapsed since 8tep 6.3.12.2.1, enter the following 
sequence into K-148: 


VERB 21 NOUN 01 ENTR 
02737 ENTR 

37777 ENTR 


•6 



APOLLO QW Specification 
ND1002300 


I.S. 12.2.0 Verify on CRT, D8KY display 

VERB 21 NOUN 01 
Rl * 27777 
R3 - 02737 

0.2.12.2.0 Ob K-148, eater the following 

NOUN 10 ENTR 

27742 ENTR ENTR 

ENTR ENTR 
ENTR ENTR 

00000 ENTR ENTR ! 

00000 ENTR (ones) 

0.2.12.2.7 OO -200* TORQUE 

0.2.12.2.0 Ob K-140 enter the following sequences 

VERB 42 ENTR 

VERB 22 ENTR 

/'■ . f *■ t .. 

0.2.12.2.0 Monitor analog rooordar. Whoa the OO Torque Motor Curreat eigaal 

(OO 2170) drope to a quiescent level (approximately 12 minutes) stop 
/' As recorders. • t ^ 

0.2.12.2.10 Oa K-140 eater Urn following 


VERB 40 NOUN 20 ENTER, Wait 10 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

Walt 10 seoonde 
VERB 41 NOUN 20 ENTR 
4-17000 ENTR 

4-17000 ENTR 

4-17000 ENTR 

Wait 10 seoonde 
VERB 41 NOUN 20 ENTR 
427000 ENTR 

427000 ENTR 

427000 ENTR 

Wait 10 seooada 
VERB 41 NOUN 20 ENTR 
ENTR 
ENTR 
ENTR 
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8. 3. 12.2.11 On the CRT, vnrify CDU X v CDU Y, CDU Z indicate 400000 (400150). 

0.3.12.2.12 After 10 aaconda haa alapaad einoa Step 6.3.12.2.10. anter tea following 
aa qa anoa into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

40000 ENTR 

0.3.12.2.12 Varify on CRT, D8KY diapiay: 

VERB 21 NOUN 01 
Rl - 40000 
R3 - 02737 

0.3.12.2.14 On K-148 anter tea following asquaaoa: 

NOtJN 16 ENTR 

40034 ENTR ENTR , 

00000 ENTR ENTR 

00000 * ENTR ENTR 

00000 ENTR ENTR 

00000 ENTR ENTR 

3.2.12.2.13 OG 4-300* TORQUE 

3.3.12.2.13 On K-148 anter tbs following aaquanoat 

VERB 42 ENTR 

VERB 33 ENTR 

3.3.12.2.17 Monitor analog raoordar. Whan tea OG Torqna Motor Cnrrsat aigmal 
(GG 2170) drops to a quisaosnt laral (approximately 12 niinatea) atop 
tea rsoordsrs. 

8.3.12.3 Middla Gimbal Friction Taat. 

3.3.12.3.1 On K-148 anter tea following asqusnes: 

VERB 40 NOUN 20 ENTR, Wait 10 aaoooda 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 

Wait 15 aaoooda 

VERB 41 NOUN 20 ENTR 

4-17000 ENTR 

417000 ENTR 

417000 ENTR 

Wait 15 aaconda 


t 



•.3.12.3.1 

(Continued) 


i. 3.12.3.3 

•.3.12.3.3 


•.3.12.3.4 

•.3.12.3.3 

•.3.12.3.3 
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VERB 41 NOUN 20 

♦27000 

♦27000 

♦27000 

Wait 13 seconds 
VERB 41 NOUN 20 
♦00000 
♦00000 
♦00000 

Walt 18 seconds 
VERB 41 NOUN 20 
♦00000 
♦00000 
♦03780 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 


On the CRT, verify CDU X - <*00000*00200, CDU Y - ♦00000*00130, and 
CDU Z - ♦08730*00200. 


8et up analog recorder Is monitor the following: 


Mess, No. Signal Name 


a. 

00 2133 

MO Servo Error Total 

h. 

00 2137 

MG Servo Error In Phase 

«. 

00 2140 

MO Torque Motor Current 

d. 

00 2143 

MO IX Resolver Cosine 

e. 

00 2230 

MO CDU Fine Error 

f. 

00 2142 

MO IX Reeolver Sins 

«• 

00 2251 

MO CDU Coarse Error 


After 10 seconds have el speed sinoe Step •. 3.12.3.1, enter the following 
sequence into K-143: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

00000 ENTR 

Verify on CRT, D6KY display: 

VERB 21 NOUN 01 
Rl - 00000 
R3 * 02737 

On K-143 enter the following sequence: 

NOUN IS 
00000 
00000 
00000 
14000 
00000 




ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR (once) 
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1.3.12.3.7 MO-133* TORQUE 

1.3.12.3.8 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.3.9 Monitor analog recorder. When MO Torque Motor Current (GO 2140) 
drope to a quiescent level (approximately 8 minutes), stop the recorders. 

8.3.12.3.10 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR, Wait 10 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 

Walt 15 seconds 

VERB 41 NOUN 20 ENTR 

♦17000 ENTR 

♦17000 1 ENTR - 

♦17000 ENTR 

Wait 16 seconds 

VERB 41 NOUN 20 ENTR 

♦27000 ENTR 

♦27000 ENTR 

♦27000 ENTR 

Wait 18 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

-08750 ENTR 

8.3.12.3.11 On the CRT, verify CDU X * 400000*00200, CDU Y • 400000*00150, and 
CDU Z - -08750*00200. 

8.3.12.3.12 After 10 seconds has elapsed since Step 8.3.12.3.10, enter the following 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 
02737 ENTR 

00000 ENTR 

8.3.12.3.13 On the CRT, verify DSKY display: 

VERB 21 NOUN 01 
R1 - 00000 
R3 - 02737 


1 
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6.3.12.3.14 On K-148 enter the following sequence: 

NOUN IS 
00000 
00000 
00000 
•3777 
77777 

€.3.12.3.15 MO +135* TORQUE 

3.3.12.3.16 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.3.17 Monitor analog r ecord e r. When the MO Torque Motor Current signal 
(GO 2140) drops to a quiescent level (approximately 6 minutes) stop the 
recorders. 

6.3.12.3.16 'On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 

Wait 15 seconds 
VERB 36 ENTR 

6.3.12.4 Test Analysis. 

6.3.12.4.1 Remove the strip charts from analog recorders. 

6.3.12.4.2 Examine each trace carefully to detect any sharp discontinuities of the 
traces. Disregard all transients less than 0.5 second on any Torque 
Motor Current signal. 

6.3.12.4.3 Each Torque Motor Current signal on (GO 2140, GG 2170, GG 2110) shall 
not e x c ee d 0.125 amp. 

6.3.12.4.4 Each CDU Fine Error (GG 2220, GG 2280, GG 2250) shall not exceed 
0.070 volts steady state. Disregard transients. 

6.3.12.4.5 Each CDU Coarse Error (GG 2221, GG 2281, GG 2251) shall not exceed 
0.680 volts. 


ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR (once) 
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3.3.13 


3. 3.13.1 


6.3.13.1.1 


3.3.13.1.3 


3.3.13.1.3 


3.3.13.1.4 


Stabilisation Loop Step Reaponae Teat 
1G Reaponae Teet 

On K-148 enter the following aequence: 

VERB 40 NOUN 20 ENTR, Wait 10 aeconda 
VERB 41 NOUN 20 ENTR 
<*00000 ENTR 

400000 ENTR 

400000 ENTR 

On CRT. verify IQ MO. and OQ glmbal angles are between 358 and 002. 
Set up analog recorder to monitor the following: 


Mean. No. Signal Name 


a. QQ 2103 

1G Servo Error Total 



b. QQ 2107 

IQ Servo Error In Phase 



C. QG 2110 

IQ Torque Motor Current 



d. QQ 2112 

IQ IX Resolver Sine 



O. QQ 2113 

IG IX Resolver Cosine 

- 


f. OQ 2220 

IQ CDU Fine Error 


* 

g. QQ 1201 

IMU 28V 1 PCT 800 CPS 




On K-148 enter the following: 

VERB 40 NOUN 20 ENTR, Wait 10 seconds 


3.3.13.1.5 


t.3.13.1. 


3.3.13.1.7 


3.3.13.1.8 


1.3.13.1. 


3.3.13.1.10 


On the CRT verify CDU X, CDU Y AND CDU Z indicate 400000*00200. 

CAUTION: B the transients caused fay the subsequent step input do 

not settle within 15 seconds, remove 1MU Operate Power. 

Enter 1000 late R-155. 

Press XEQ/SEAL pus h bu tto n on R-155 to enter the DC stop voltage into 
the IQ stabilisation loop. 

Prepare to start analog recorder. 

Enter 0000 into R-155. Start analog recorder. Press the XEQ/SEAL 
pushbutton to remove the step input to the 1G s t a bilis a ti on loop. 

After the transient on the recorder has settled, stop this recorder. 


M 
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6.3.13.1. 

3.3.13.3 
3.3.13.3. 


3.3.13.3. 

3.3.13.3. 

3.3.13.3. 

3.3.13.3. 

3.3.13.3. 
3.3.13.3. 

3.3.13.3 
3.3.13.3 


11 From tba Servo Error In Phase signal recorder trace measure the time 
interval (Tl, Fig. 2) between the removal of the step input to the point 
at which the trace settles to within 5 percent of the step magnitude (A, 
Fig. 2). The period Tl. shall not exceed 0.1 second and the trace shall 
have no more than 3 overshoots. 

MG Response Test 

1 Set up analog recorder to monitor the following: 


Mean. No, 81gnal Name 


a. 

GG 2133 

MG Servo Error Total 


GG 2137 

MG Servo Error la Phase 


GG 2140 

MG Torque Motor Current 


GG 2142 

MG IX Resolver Sine 


GG 2143 

MG IX Resolver Cosine 


GG 2280 

MG CDU Fine Error 


GG 1201 

IMU 38V 1% 803 cps 


3 . On the CRT, verify CDU X, CDU T end CDU Z indicate 400000 (*00200). 

CAUTION: If the transients censed by the subsequent step input do 

not setae within IS seconds, remove IMU Operate Power. 

3 Enter 0100 into R-188. Press XEQ/SEAL pushbutton R-158 to enter the 

DC step voltage into the MG stabilisation loop. 

,4 Prepare to start analog recorder. 

8 Enter 0000 into R-183. Start analog recorder. Press XEQ/SEAL push¬ 

button to remove the step input to the MG stabilisation loop. 

, 3 After the transient on the reoorder has settled, stop the recorder. 

,7 From the Serve Error In Phase signal recorder trace measure the time 

Interval (Tl Fig. 3) between the removal of the step input to the point at 
which the trace settles to within 8 psroent of the step magnitude (A, Fig. 2) 
The period Tl, shall not enosed 3.1 seconds and the trace shall have no 
more than 3 overshoots. 

OG Response Teet 

. l Set up analog reoorder to monitor the following: 

Mean. No. Signal Name 

OG Servo Error Total 
OG Servo Error hi Phase 
OG Torque Motor Current 


a. GG 2133 

b. GG 2137 
O. OG 2170 


if 
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6.3.13.3.1 

(Continued) 


6.3.13.3.2 


6.3.13.3.3 


6.3.13.3.4 


6.3.13.3.6 


6.3.13.3.6 


6.3.13.3.7 


6.3.13.3.6 


Mean. No. 


Signal Name 


d. GG 2172 

e. GG 2173 

f. GG 2280 

g. GG 1201 


OG IX Resolver Sine 
OG IX Resolver Cosine 
OG CDU Fine Error 
1MU 28V 1% 800 cps 


On the CRT, verify CDU X, CDU Y and CDU Z indicate 400000 (400200). 


CAUTION: If the transients caused by the subsequent step input do not 
settle within 15 seconds, remove 1MU Operate Power. 

Enter 0010 into R-155. Press XEQ/SEAL pushbutton on R-155 to enter 
the DC step voltage into the OG stabilization loop. 


Prepare to start analog recorder. 


Enter 0000 into R-155. Start analog recorder. Press XEQ/SEAL push¬ 
button to remove the step input to the OG stabilization loop. 

'After the transient on the recorder has settled, stop the recorder. 


From the Servo Error In Phase signal recorder trace, measure the time 
interval (Tl, Fig. 2) b e tw ee n the removal of the step input te the point at 
which the trace settles to within 5 percent of the etep magnitude (A, Fig. 2). 
The period, Tl, shall not axcosd 0.1 sec ond and the trace shall have not 
more than 6 overshoots. 


On K-148 eater the following sequence: 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 
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t.S.14 PAN Fine Alignment Teat la— Table m to section 5). 


6.3. II 


3.3.15.1 


3.3.16.3 


3.3.15.3 


3.3.15.4 


3.3.15.6 


3.3.16.3 


3.3.15.7 


3.3.16.3 


3.3.15.3 


3.3.15.10 


3.3.15.11 


3.3.16.13 


APT Functional Accuracy Teat 

NOTE: Uae of a Dioptometer ts required whea sighting through AOT. 

The included angles between target LOO aball be known to *13 
arc-eeconde. Tbe elevation of eaok target LOO shall be known 
to *15 arc-eeconde. 

Place the AOT In P detent position. 

While viewing through the AOT Instruct target P operator to translate 
(vertically and laterally) and rotate (In aalmuth and elevation) target P 
until the center of the target reticle appears in the center of the AOT 
reticle. 

Level the Theodolite base while aaeuring that the center of the target 
reticle remains In the center of the AOT reticle. 

When It has been assured that the Theodolite Is level and the target reticle 
appears In the center of the AOT reticle, tero the P Theodolite aalmuth 
dial. . . 

Place the AOT In the L detent position. 

While viewing through AOT instruct the target L operator to translate 
(vertically and laterally) and rotate (In aalmuth and elevation) target L 
until the target reticle appears in the lower right quadrant of the AOT 
field of view. 

Level the Theodolite base while assuring that the target reticle remains 
visible In the lower right quadrant of the AOT field of view. 

When It has been assured that the Theodolite Is level and the target reticle 
Is visible, aero the L Theodolite aalmuth dial. 

Place the AOT in the R detent position. 

While viewing through the AOT Instruct the R operator to translate (vertically 
nun laterally) e»d rotate (In aalmuth and elevation) target R until the 
target reticle appears In the lower left quadrant of the AOT field of view. 

Level the Theodolite base while assuring that the target reticle remains 
visible in the lower left quadrant of the AOT field of view. 

When It has been assured that the Theodolite Is level and the target reticle 
is visible, aero the R Theodolite aalmuth dial. 

100 
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•.A. IS. 11 

S.l. 18.14 
S.S. IS. IS 

5.1. IS. IS 

8.1. IS. IT 

8.1. IS. 11 
8.1. IS. 18 
8.1. IS. 18 

8.1. IS. II 

8.1. IS. 18 
8.1.11.11 
8.1.16.24 
8.1. IS. IS 

8.1.15.28 

8.2.16.2T 

8.2.16.28 


Verity that target Theodolite L, F and R baeee are level. Place the 
AOT fta each detent poeition from left to right and verity that each target 
reticle le etill viaible and la the proper field of view. If adjuetmente are * 
required lneure that the astmuth dial la reseroed. Repeat thla target 
ecanning proceea until the AOT operator la aatlafied with target placement. 

AOT Meaeurement of (L-F) 

Set AOT.in L detent poeition. 

Rotate the AOT control knob uhtll the center nf the target reticle 
le euperlmpoeed between the double T reticle. Read and record ae LY • 
XXX. XX. 


Rotate the AOT control knob until the center of the target reticle la euper- 
ftmpoeed between the double SPIRAL linee of AOT reticle. Record AOT 
dial Indication ae LS - XXX. XX. 

Record target L Theodolite elevation angle from horizontal ae 01. 

Set AOT In F detent poeition. 

Rotate AOT control knob until the cental of the target reticle |e ! 

euperlmpoeed between the double Y reticle. Record AOT dial indication. 

ae FT * xxx. xx. 

Rotate the AOT oontrol knob until the center of the target reticle le euper- 
tmpoeed between the double 8 reticle linen. Record AOT dial indication ae 
FS - XXX. XX. 

Reoord target F Theodolite elevation angle from horizontal ae 0g. 

AOT Meaeurement of X, (L - R). 

Set AOT la R detent poeition. 

Rotate AOT control knob until the oantar of the target reticle 
te euperlmpoeed between the double Y reticle. Record AOT dial Indication 
ae RY • XXX. XX. 

Rotate AOT control knob until the center of the target reticle le euper¬ 
lmpoeed between the double SPIRAL reticle linee. Record AOT dial butt- • 
cation ae RS - XXX. XX. 

Record target R Theodolite elevation angle from horizontal 0g» 

Theodolite meaeurement of x\ and X^. 
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€.3.15.28.1 


6.3.16.38.3 


1.3.15.28.3 


3.3.15.39 


Collimate Theodolite L and P. Read azimuth angle indicated by L 
Theodolite. Subtract angle from 360.00 deg and recdrd aa. Read 
and record the azimuth angle Indicated by F Theodolite aa*g« 

Collimate Theodolite L and R. Read azimuth angle Indicated by R Theo¬ 
dolite and record aa*\ 3 . Read and record the azimuth angle indicated by 
L Theodolite. Subtract angle from 360.00 deg and record as «C j. 

Calculate the values of the liysluded anglee between target L and F ae 
X| and targete L and R as Xg , 

X* - coe* 1 (sin ^ein 0 % ♦ coe ^cos 0 2 cos Qoo - ^ 2 i)j 

X^- coe-1 {ein 0 1 ein 0 3 ♦ coe Ijcoe 0 3 eoegso - (<3 

Perform the following calculations: 

<r . 360* ♦ Qi. - 6 l. 

h 13 \ 

cr f- 

13 

cr B . 360 *+qr-*b _ 

12 


where: 

•l * L 8 and 0 ^ « LT 
0 B ■ F 8 and 0p • FT 
On « RS and « RY 

6.3.16.30 Obtain the AOT Detent Calibration Data and record ae follower 

* L Elevation Calibration Data 
E f * F Elevation Calibration Data 
Eg * R Elevation Calibration Data 

D L « L Azimuth Calibration Data 
D F - F Azimuth Calibration Data 
Dp • R Azimuth Calibration Data 
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4.3.15.31 Perform the following calculatlone to determine the Left detent target 

vector In the Nnv Base Coordinate System: 


S XL 


“<* E l •«» °°* C* L - ,,n E L CO ** f L 

®YL 

* 

-ala E l atatf L ala D L cob <* l - D^) + aln ooa ala <# l -D l )+cob E^eoa ^ ala 

_?ZL 


- ala E l alntf^ eoa eoa <0 L *D L ) - mlna ' t • ta ^ L * D L ) ♦ cob ooaooa D L 


NB 

0.3.15.33 Perform the following calculations to determine the Forward detent target 

vector In die Nav Base Coordinate System: 


V 


BOB E r ala^, coa (^y-Dy) ♦ ala E r coa rf’j, 

S YF 

m 

-ala E p elarfj, ala D p ooa (fp-Dp) +•*«*£ ooa D r ala dp-Dp) ♦ coo E p eoe^, ala D p 

S ZF 


-ala E f ala* ooa D p ooa (0p-Dp) - ela^ ala D p ala <0p-Dp) ♦ ««• E r °°a<£ ooa D p 

"" *" 

NB 



0.3.15.33 Perform the following calculations to determine the Right Detent target 

vector In the Nav Baee Coordinate System: 




r — 

S XR 


CO * E r .‘« % <V D R> + * ln E r °°* \ 

8 yr 

at 

-ala E e ala^j ala D R ooa <# R -D R ) ♦ alaeoa D R ala (# R -D R ) + ooa E R ooa^ ala D R 

8 zr 


-ala E r ala^ ooa D R ooa V R -D^ - alnrf .1. D R ala <# R -D R > ♦ ooa E R oo.^ ooa D R 



- - 


0.3.15.34 


0.3.15.35 


Calculate AOT measurement of as follows: 


-1 ®XL SXF + *YL SYF + S ZL S ZF 


AL i -«TL 1 *» 2 L >>x,‘*V 1 **z7 

Verify Xj - no. OS degrees. 

Calculate AOT measurement of X^as follows: 

^l»xh>»yl»yh;» Z l»zr . 

^ y S XL 7 s yl‘ + 8 ZL* V 8 XR* * S YR * ! 

Verify Xj - *0.08 degrees. 
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6.3. 16 

6.3.16.1 

6.3.16.3 

6.3.16.3 

6.3.16.4 

6.3.16.5 

6.3.16.6 


Flight Rope Fixed Memory Bank Sum Check 

NOTE: Before proceeding with this test, obtain a Computer Program listing 
of the flight program being tested. Prepare a list of the bank CKSM 
bugger words. 

Verify GIN System in 8tandby Mode. 

On K-148 enter the following sequence: 

Press ERR RSET 

VERB 56 ENTR !' 

Observe VERB 05 NOUN 01 flashing 

Record the CRT DSKY display indications. 

Row 1 * AAAAA Bank Sum 

Row 2 * 000BB Bank Number 

Row 3 - CCCCC (Bank CKSM bugger word) 

Ro# 1 shall be the same as or the complement of the number displayed in Row 
8. Row 3 Indication shall be the same as the bugger word recorded above for 
the bank tested. 

On K-148 enter VERB 33 ENTR 

Repeat paragraphs 6.3.16.3 and 6.3.16.4 until all memory bank sums have 
been checked . 

On K-148 enter VERB 34 ENTR. 
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6.3.17 


RR/CDU Control Teat 


6.3.17.1.2 


6.3.17.2 


NOTE: RR CDU testing requires that the Rendezvous Radar in operating. The. 
Rendezvous Radar is not activated until Integrated testing. To insure 
that the RR CDU's are operating properly the minimum requirements 
for RR CDU testing are presented here so that they may be included 
as part of the requirements to be demonstrated at the first opportunity 
after Rendezvous Radar activation. 


6.3.17.1 Initialization 

6.3.17.1.1 On K-148 enter the following: 


ENTR, Wait 10 seconds 

ENTR 

ENTR 

ENTR 


VERB 36 

VERB 41 NOUN 72 
404500 
404500 
Wait 10 seconds 
VERB 41 NOUN 72 ENTR 
400000 ENTR 

400000 1 ENTR ? 

V ERB 04 NOUN 06 shall flash. 

Verity Row 2 * 00002 

If Row 2 display is correct p roc ee d to next step. If it is not correct, enter the 
following on K-148: 


VERB 22 
00002 


ENTR 

ENTR 


On K-148 enter the following: 

VERB 33 ENTR 

Wait 25 seconds before continuing. 

CDU Fine and CDU Coarse Error 

Set up analog recorder to monitor the following: 

Meaa. No, Signal Name 

a. GO 3311 Shaft CDU Fine Error 

b. GG 3312 Shaft CDU Coarse Error 

c. GG 3321 Trunnion CDU Fins Error 

d. GG 3322 Trunnion CDU Coarse Error 


6.3.17.2.1 
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6.3.1?. 3.3 On K-148 enter the following: 

VERB 38 ENTR, Walt 10 aeoonda 

VERB 41 NOUN 73 ENTR 
>04500 ENTR 

>04500 ENTR 

VERB 04 NOUN 08 ahali flash. 

Verify Row 3 * 00003 
VERB 33 ENTR 


Wait 10 seconds. Verify on CRT that RR CDU Trunnion and Shaft angles indicate 
045.00*000.30 deg. 

8.3.17.3.3 Verify the following signals on the CRT: 


RR Shaft IX Sins (OG 3304) 

RR Shaft IX Cos (GG 3305) 

RR Trunnion IX Sins (GG 3334) 
RR Trunnion IX Cos (GG 3335) 


18.4*1.84 VRMS 
18.4*1.84 VRMS 
18.4*1.84 VRMS 
18.4*1.84 VRIIS 


8.3.17.3.4 Verify CDU Fine Errors (GG 3311, GG 3321) do not sxceed0.07 volts. 


6.3.17.3.5 Verify CDU Coarse Errors (GG 3313, GG 3333) do not exc ee d 0.880 volts. 

8.3.17.8 RR CDU Fail. 


8.3.17.3.1 On K-148 enter the following: 

VERB 38 ENTR, Wait 10 seconds 

VERB 41 NOUN 73 ENTR 

>00100 ENTR 

400000 . ENTR 

VERB 04 NOUN 08 shall flash 

Verify Row 3 • 00003 

VERB 33 ENTR 

VERB 21 NOUN 10 ENTR 

00013 ENTR 

00001 ENTR 

Verify RR CDU Fail and Tracker Alarm come ON to approximately 10 seconds. 

8.3.17.3.3 Press ERR RSET 

VERB 38 ENTR, Wait 10 seconds 

VERB 41 NOUN 72 ENTR 
400000 ENTR 

400000 ENTR 

VERB 44 ENTR 



APOLLO GAN Specification 
ND1002380 


6.3.17.3.2 480100 ENTR 

(Continued) VERB 04 NOUN 00 shall fleelt 

Verify Row 2 - 00002 
VERB 32 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Verify RR CDU rail end Tracker Alarm come ON in approximately 10 aeoonda. 
0.3.17.3.3 On K-140 enter the following: 

Preee ERR RSET 

VERB 30 ENTR, Walt 10 eeconde 

VERB 41 NOUN 72 ENTR 

403376 ENTR 

400000 ENTR 

VERB 64 NOUN 00 afaall flank 

Verify Row 2 * 00002 

VERB 33 ENTR 

VERB 21 NOUN 10 ENTR 

00012 ENTR 

00001 ENTR 

Verify RR CDU Fall and Tracker Alarm oome ON In appr ox i m a t ely 10 seoonds. 
0.3.17.3.4 On K-140 enter the following: 

Preee ERR RSET 

VERB 30 ENTR, Walt 10 seoonds 

VERB 41 NOUN 72 ENTR 

400000 . ENTR 

403376 ENTR 

VERB 04 NOUN 06 shall flash 

Verify Row 2 - 00002 

VERB 33 ENTR 

VERB 21 NOUN 10 ENTR 

00012 ENTR 

00001 ENTR 

Verify RR CDU Fall and Tracker Alarm oome ON la approximately 10 second*. 

0.3.17.3.8 On K-140 enter the followii*: 

Press ERR RSET 
VERB 44 ENTR 

VERB 41 NOUN 72 ENTR 
400000 ENTR 

400000 ENTR 

VERB 44 ENTR 
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APPENDIX I 

MEASUREMENT TOLERANCES 


Signal 

Link 

Signal Name 

GAN Test 
Requirement 

PSAAM and/or 
SCA Uncertainty 
% of Full Scale 

GO 1020 

4* 

♦14 vdc LGC Supply 

14.0e0.4vdc 

0% 

GG 1030 

4 

♦4 vdc LGC Supply 

4. OsO.2 vdc 

0% 

GG 1040 

6** 

♦120 vdc PIPA Supply 

120*6.0 vdc 

1% 

GG 1070 

4 

♦4 vdc CDU Supply 

4.0*0.2 vdc 

0% 

GG 1100 

4 

•28 vdc Supply 

-27.6*6.0 vdc 

0% 

GG 1110 

5 

2.5 vdc Telemetry Bias No. 1 

2.5*. 06 vdc 

0% 

GG 1201 

6 

IMU 28V 800 cps 1% 

28.00*0.56V rms 

1% 

GG 1202 

4 

I MU 28V 800 cps 5% 

28.0*1.4V rms 

0.33% 

GG 1203 

4 

IMU 28V 800 cps 5% 

28.0*2. IV rms 

0.33% 

GG 1331 

6 

3.2 kc 28V Supply 1% 

28.6*0.56V rms 

1% 

GG 1600 

4 

♦28 vdc IMU OPER BUS 

28.0-3.5, +6.5 vdc 

0% 

GG 1610 

4 

♦28 vdc IMU STBY BUS (Stby mods) 

28.0-6.0, ♦6.5 vdc 

0% 

GG 1513X 

6 

♦28 vdc IMU STBY/OFF 

28.0*1 vdc 

0% 

GG 1620 


' +28 vdc LGC OPER BUS 

28.0-3.5, ♦A. 5 vdc 

0% . 

GG 1523X 

8 

♦28 vdc LGC Operate 

28.0*1 vdc 

0% 

GG 2001 

6 

X PIPA S.G. OUT IN PH 

♦2.5*0.128V rms at lg 

3% 

GG 2021 

6 

Y PIPA S.G. OUT IN PH 

+2.5*0.128V rms at lg 

3% 

GG 2041 

6 

Z PIPA S.G. OUT IN PH 

♦2.5*0.128V rms at lg 

3% 

GG 2106 

4 

IG Servo Error Total 

0.0*60 MV rms at null 

1% 

GG 2110 

4 

IG Torque Motor Current 

0.125 AMP Max during any 0% 

GG 2112 

6 

IG IX Resolver Out-Sine 

fine Align Torque 
18.4*1.84V rms at 45* 

2.5% 

GG 2113 

6 

IG IX Resolver Out-Cosine 

18.4*1.84V rms at 45* 

2.5% 

GG 2136 

4 

MG Servo Error Total 

0.0*60 MV rms at null 

1% 

GG 2140 

4 

MG Torque Motor Current 

0.125 AMP Max during 

0% 

GG 2142 

6 

MG IX Resolver Out-Sine 

any fine Align Torque 
18.4*1.84V rms at 45* 

2.5% 

GG 2143 

6 

MG IX Resolver Out-Coe ins 

18.4*1.84V rms at 45* 

2.5% 

GG 2166 

4 

OG Servo Error Total 

0.0*60 MV rms at null 

1% 

GG 2170 

4 

OG Torque Motor Current 

0.125 AMP Max during 

0% 

GG 2172 

6 

OG IX Resolver Out-Sine 

fine Align Torque 

18.4*1.84V rms at 45* 

2.5% 

GG 2173 

5 

OG IX Resolver Out-Cosine 

18.4*1.84V rms at 45* 

2.5% 

GG 2219 

6 

Pitch Attitude Error 

5.05*0.5V rms at 17* 

0.67% 

GG 2221 

4 

IG CDU Coarse Error 

0.0*0.68V rms at null 

0.29% 

GG 1610 

4 

♦28 vdc IMU STBY BUS (Oper.mode) 28.0-4.8, 44.6 vdc 

0% 

* Link 4 

- PSAAM Output Signal 



** Link 5 

- SCA Output Signal 
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APPENDIX I (Continued) 

PSAAM and/or 

i GAN Tent t SCA Uncertainty 


Signal 

Link 

Signal Name 

Requirement % of Full Scale 

GG 2240 

5 

TAW Attitude Error 

5.05*0.5V rma at 17* 

0.87% * 

GO 2251 

4 

MG CDU Coeree Error 

0.0*0.68V rma at null 

0.29% 

GG 2279 

5 

Roll Attitude Error 

5.05*0.5V rma at 17* 

0.67% 

GG 2281 

4 

OG CDU Coeree Error 

0.0*0.68V rma at null 

0.29% 

GG 2200 

5 

PIPA Temperature 

130.5*1.5*F in Operate 

2% 

GG 2802 


IMU Healer Current On 

28*1 vdc 

0% 

GG 3304 

5 

RR Shaft IX Reeolver Out-Sine 

18.4*1.84V rma at 45* 

2.5% 

GG 3305 

5 

RR Shaft IX Reeolver Out-Coeine 1 
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4-3.2 Dwell Level and Noise Count Test 

4-3.2.1 Using a Smooth-Bat or or equivalent check the hearing rotating at 600 RPM. The 
noise count shall not exceed the values in Table I or. Table II after observing the 
bearing for a minimum of 10 seconds. 


TABLE I (NEW BEARING ) 

ABEC Clas s D well Level Noise Count 

7 T~ 2 

5 5 2 

NOTE : For bearings having an I.D. greater than 0.500 the Dwell Level shall 
not exceed 7 and Noise Count shall not exceed 5. 

4-3.2.1.1 Table II applies to refurbished bearings ( other than gear box bearings ) 

after a second cleaning if. Table I requirements are not met. 

TABLE II ( REFURBISHED BEARING ) 

A BEC ClaSS Dwell Level Noise Count * 

7 6 4 

5 7 4 

NOTE :For refurbished bearings having an I.D. greater than 0.500 the Dwell Level 

shall not exceed 9 and Noise Count shall not exceed 7. 

5 PREPARATION FOR DELIVERY 

5- 1 This section is not applicable to this specification. 

6 NOTES 

6- 1 STORAGE ' * * ' 

6-1.1 Each container of lubricant shall be narked to indicate date of manufacture and 
expiration date as specified on SCD 1012051 and SCD 1012050. 
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PROCUREMENT SPECIFICATION FOR ERASABLE MEMORY CORE STACK 

The purpose of thie document it to establish the manufacturing and test 
requirements for the procurement of ERASABLE MEMORY CORE STACKS 
for use in Apollo Guidance and Navigation Equipment. 
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PROCUREMENT SPECIFICATION 

FOR 

ERASABLE MEMORY CORE STACK 

1. SCOPE 

1 .1 PURPOSE. This specification establishes the requirements for the 

procurement of ERASABLE MEMORY CORE STACKS hereafter called 

ERASABLE MEMORY. 

2. APPLICABLE DOCUMENTS 

2-1 EFFECTIVE ISSUES. The following documents of the issue in effect 
on the date of invitation for bids form a part of this specification to the 
extent specified herein. 

SPECIFICATIONS 


NASA - 


ND 1002009 

Process for Staking and/or Embedding 
Electronic Components or Assemblies 
with Silicone Rubber, Various Methods 

ND 1002071 

Process Specification, Soldering of 
Electrical Connections 

ND 1002151 

Bonding of Silicone Rubber 

ND 1002215 

Mechanical and Electrical Item% 
Preparation for Delivery of. General 
Requirements 

NPC 200-2 

Quality Program Provisions for 

Space System Contractors 

NPC 200-3 

Inspection System Provisions for 
Suppliers of Space Materials, Parts, 
Components and Services 

STANDARDS 


Military 

MIL-STD-202 

Test Methods for Electrical and 
Electronic Component Parts 
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MIL-STD-810 Environmental Test Methods for 

Aerospace and Ground Equipment 

DRAWINGS 

1003068 Erasable Memory Core Stack 

1003077 Header Assembly 

1010718 Primer, Adhesive, Air Drying 

Silicone Rubber 

1006050 X 4i Y Line Wiring Diagram 

1006051 X ft Y Line Information Drawing 

1006056 Sense Ik Inhibit Wiring 

(Copies of specifications, standards, drawings, and publications required by 
contractors in connection with specific procurement functions should be ob¬ 
tained from the procuring activity or as directed by the contracting officer). 

2- 2 CONFLICTING REQUIREMENTS. In the event of conflict between the 
requirements of the contract, this document, and the documents listed in this 
section, the documents shall govern in that order. 

3. REQUIREMENTS 

The requirements of this specification are classified under two headings: 

(1) General Requirements, are defined in paragraph 3. 2; (2) Performance 
and Product Characteristics are defined in paragraph 3.3. 

3- 1 DESCRIPTION. The ERASABLE MEMORY is a coincident-current 
ferrite core array with a total capacity of 1,024 sixteen-bit words in which 
stored information may be altered or updated but readout is destructive in 
that word locations are cleared when they are read. 

3-2 GENERAL REQUIREMENTS. 

3-2.1 Qualification Test. When specified by the procuring activity, a repre¬ 
sentative sample of Erasable Memories shall be manufactured using the methods 
and procedures proposed for the production lot. These shall be submitted to 
the NASA Inspector for qualification test, at an activity designated in the 
contract or by the procuring activity. 

These qualification tests are conducted to determine whether or not the 
Erasable Memories are being produced in compliance with the requirements 
of the contract, specification, and drawings. Failure of the Erasable 
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Memories to meet these requirements may result in disqualification of the 
contractor as determined by NASA or the purchasers Ground F a n; au nt 

Further production of the item by the contractor prior to approval by the 
procuring activity or the completion of the preproduction tests shall be at 
the contractor's risk. Requalification will be required at the discretion of 
NASA or the purchaser in the event that; (a) the contractor has modified the 
item, (b) the contractor has instituted a change in the material used or in his 
processing, or (c) the specification requirements for the item have been 
amended or revised sufficiently to affect the character of the item. 

The qualification tests will be conducted in accordance with the procedures 
specified in section 4 of this specification. 

3-2* 2 Requalification Test. When specified by the procuring activity, the 
contractor shall submit one or more Erasable Memories to be selected from 
each production lot by the procuring activity for submission to a designated 
testing activity to determine compliance of the sample (s) with the require¬ 
ments of the contract, specification, and drawings. 

F. mx- WfOCiU'inu. UOUV-Uv or ■ : vur>';. : ■ • . • . . : . •• •• • > . 

3-2* 3 Materials and Construction . 'The materials used in fabricating the 
Erasable Memories shall be in strict accordance with drawing 1003068 and 
specifications referenced herein. Substitute materials shall be selected of 
such quality as to ensure that the equipment will meet the requirements of 
this specification and shall be subject to prior approval of the purchaser, 

1-2.4 Weight, Dimensions, Finish, and Marking . The weight, dimensions, 
;finish, and marking of the Erasable Memories ehall comply with the require¬ 
ments specified herein or on the applicable drawings.,, 

3-2. S Workmanship . The fabrication and finish of the Erasable Memories , 
its assemblies, subassemblies and parts shall be such as to produce a unit 
free from any defect that would affect proper functioning in service, 

3-3 PERFORMANCE AND PRODUCT CHARACTERISTICS. The following 
requirements are stated to inform the contractor of specific characteristics 
and of the goals that were considered in the design. Inclusion of this in¬ 
formation shall not be construed by the contractor as authorisation to modify 
the design. 

If file design of any part is not completely specified by the contractual docu¬ 
ments, the contractor may submit a suggested design document for approval 
which wiU support these requirements. 

If, in the opinion of the contractor, any design or testing shall impose undue 
time delay or expense, he shall so state, in detail, in a counterproposal, 
substantiating all contributing factors when submitting a bid, proposal, or 
change request in connection with this specification. 
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Requests for changes to or deviations from this specification or applicable 
drawings, specifications, publications, materials, or processes specified 
herein shall be accompanied by written justification. 


$. 3.1 Functional Characteristics. Erasable Memories shall perform the 
following functions: 

3-3.1.1 Erasable Memory outputs shall meet the requirements specified in 
Table I when tested in accordance with the requirements of paragraph 4-2.1 
at each of the following temperatures; 

0®C* 1°C 
70 # C * 1 # C 


Table I 
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3-3.2.1 Vibration. The Erasable Memory shall be capable of withstanding the 
Vibration test specified. in paragraph 4-2.2.1. 

3-3. 2.2 Shock. The Erasable Memory shall be capable of withstanding the 
shock test specified in paragraph 4-2.2.2. 

3-3. 2.3 Thermal Cycling. The Erasable Memory shall be capable of with¬ 
standing 5 thermal cycles specified in paragraph 4-2.2.3. 

3-3.3 Service Life. 

3-3. 3.1 Operating Life. The Erasable Memory design is intended to meet 
performance specifications for at least 5000 hours of operation, excluding 
the contractors test time of the complete unit. 

3-3. 3.3 Shelf Life. The Erasable Memory design is intended to have a shelf 
life of at least 5 years, without operation, at ambient room temperature after 
anal acceptance at the contractors plant. 

3-3.4 Design Characteristics 

3-3.4.1 Mterchangeability. Unless otherwise specified, the Erasable Memory 
and its component parts shall be physically and functionally interchangeable 
without selection or fitting. 

3-3.4.2 Soldering. Soldering shall conform to the requirements of ND 
1002071 . A minimum of one and one-half (1 1/2) turns of wire shall be 
left unsoldered around the terminals of the header assembly, drawing 1003077. 

3-3.4.3 Encapsulation. All metal surfaces shall be suitably primed per 
ND 1002151 using material per drawing 1010710, or equivalent, and vacuum 
encapsulated using method F of ND 1002009. 

3-3.4.4 Wiring Continuity. X and T wires shall be continuous throughout the 
sixteen (16) digit planes. Sense and inhibit shall be continuous in each digit 
plane. No splices are allowed. 

3-3.4.5 Wiring fc Folding. Wiring and folding core arrays shall be In accord¬ 
ance with drawings 1006050, I006051,and 1006056. 

4. QUALITY ASSURANCE PROVISIONS 

' 7 £ • * 


5 
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4-1 GENERAL* Unless otherwise specified herein, the contractor is 
responsible for the performance of all inspection requirements prior to 
submission for NASA inspection and acceptance. Except as otherwise speci¬ 
fied, the contractor may utilize his own facilities or any commercial labora¬ 
tory acceptable to NASA. Inspection records of the examinations and tests 
shall be kept complete and available to NASA as specified in the contract or 
order. NASA document NPC 200-2, Quality Program Provisions for Space 
System Contractors applies to the contractor's performance tier. 

4-1.1 Acceptance Tests . These tests shall be accomplished on each Erasable 
Memory being submitted for acceptance under the contract. Acceptance test 
data on each unit accepted must accompany shipment to the purchaser. 
Acceptance tests shall be witnessed by the cognizant government inspector, 
a representative of the purchaser, or as the purchaser may direct in the 
procurement order. These tests are detailed in paragraph 4-2. Failure of 
the Erasable Memory to comply with these requirements shall result in re¬ 
jection of the item or lot of items. 

4-1.2 Qualification and Requalification Tests. Qualification and requalifica¬ 
tion tests shall be accomplished at a NASA - designated activity as specified 
in NASA Document NPC 200-2, Quality Program Provisions for Space System 
Contractors or NPC 200-3, Inspection System Provisions for Suppliers of 
Space Materials, Parts, Components and Services. These tests, as specified 
in paragraph 4-3, shall be conducted after the award of the contract to deter¬ 
mine that the product will meet all specified requirements. 

Failure of the Erasable Memory to comply with these requirements shall 
result in the rejection of the lot or the cessation of production, as deter¬ 
mined by the procuring activity. 

Test Conditions. Unless otherwise specified herein, the Erasable 
Memory shall be subjected to tests under the following ambient conditions: 

Temperature 25 ± 10°C 

Relative Humidity Not More Than 90% 

Barometric Pressure 28 to 32 inches Hg 

4-2 ACCEPTANCE TESTS. Acceptance and inspection shall be 100% unless 
otherwise specified. 

4-2.1 Functional Characteristics . Functional characteristics specified in 
paragraph 3-3.1 shall be tested as follows utilizing a Digital Equipment 
Corporation Memory Plane Tester, Model 1516, or equivalent. 
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4-2.1.1 X and Y current pulses are to be adjusted for equal amplitude within 
± 1%. Pulse width shall be 3 psec ±0.1 psec measured at 0.5 amplitude. 

Rise and fall times are 0.5 psec ± 0.05 psec measured between the 10% and 
90% points of the pulse amplitude. Pulse Repetition Frequency shall be 80KC. 

4-2.1.2 At each of the temperatures specified in paragraph 3-3.1.1, X, Y, 
and Z currents shall be adjusted as follows; 0°C, 323 ma; 25 C, 300 ma; 

70°C, 260 ma. 

4-2.1.3 The "worst word" (double checkerboard) pattern and its complement 
shall be cycled throughout the Erasable Memory. Outputs are to be examined 
one digit plane at a time for the following: Minimum one (V^) # Maximum Zero 
(Vq), switching time (T # ) and peaking time (T^). 

4-2.1.4 X, and Z current amplitudes shall all be equal. During test Z 
currents shall be varied ± 8% from nominal value without any deterioration 
of observed characteristics. 

4-2. 2 Environmental Characteristics. The following environmental tests 
shall be conducted with the Erasable Memory non-operative, except as speci¬ 
fied under paragraph 4-2. 2.1 Vibration.; The procuring activity shall provide 
a suitable jig for supporting and/or confining the Erasable Memory for Vibra¬ 
tion and Shock tests unless otherwise specified in the contract or purchase 
order. All tests specified shall be made prior to Functional Tests required 
in paragraph 4-2.1. 

4-2. 2.1 Vibration. A continuity check to show an open circuit for a duration 
equal to or greater than 100 nano eeconds with all outputs connected in series 
shall be made while the Erasable Memory is subjected to lOg's (0 to peak). 

5 to 2.000 to 5 cps at l minute/octave logarithmic sweep once along each of 
three orthogonal axes. 0.12 inch maximum displacement. 

4-2. 2.2 Shock. The Erasable Memory shall be subjected to 50 g. 11 ± 1 
millisecond, half sine wave, two (2) shocks in both directions in each of 
three mutually perpendicular axes, a total of twelve (12) shocks. 

4-2. 2.3 Thermal Cycling. The Erasable Memory shall be subjected to five 
(5) cycles applied according to MIL-STD-202^ Method 102A except that 
temperature limits shall be - 55°C and + 105 C. 

4-2. 3 Visual and Mechanical Inspection. A comprehensive inspection shall 
be made of the Erasable Memory to determine the extent of compliance with 
; the requirements of this specification and the applicable NASA drawings speci¬ 
fied in section 2, and shall include determination of at least the following: 

1. Dimensions, appearance, and markings 

2. Compliance with specific ratings and conformance to applicable 
specifications. 
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3. Finish, coatings, construction, markings, and nameplates, as 
applicable. 

4. Wiring, soldering, and terminals, as applicable. 

5. Workmanship and cleanup. 

4- 3 QUALIFICATION AND REQUALIFICATION TESTS. Qualification and 
requalification tests shall comply with the requirements for Acceptance Tests 
specified in paragraph 4-2 unless otherwise specified in the contract or 
purchase order. 

5. PREPARATION FOR DELIVERY 

5- 1 PRESERVATION AND PACKAGING. The Erasable Memory preservation 

and packaging for delivery shall be per ND 1002215, Class I. 

6. NOTES 

6- 1 ORDERING DATA. Procurement documents should specify the following: 

(a) Title, number and date of this specification. 

(b) Requirements for qualification of contractors to be awarded orders 
for Erasable Memories covered by this specification. 

(c) Special instructions relative to the performance of required tests. 

Notice: When APOLLO GfcN drawings, specifications, or other data are used 
for any purpose other than in connection with a definitely related APOLLO GfcN 
procurement operation, the National Aeronautics and Space Administration 
thereby incurs no responsibility nor any Obligation whatsoever; and the fact 
that APOLLO GfcN may have formulated, furnished, or in any way supplied 
the said drawings, specifications or other data is not to be regarded by 
implication or otherwise as in any manner licensing the holder or any other 
person or corporation, or conveying any rights or permission to manufacture, 
use, or sell any patented invention that may in any way be related thereto. 
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3 - 3.1 Functional Requirements . The nodule shall meet the following requirements 
under the conditions as specified below. 

3-3.1.1 With the module connected for, end prior to operational electrical teats, 
verify that the module case is isolated from the return side of the power supply (0 VDC) 
by not less than 10 megohms. The operational electrical tests, sections 3-3.1.2 through 
3-3.1.3, be conducted with the module case connected to the return Aide of the 

power supply (0 VDC). 

3-3.1.2 Input Current Pulses. The X and I lines input current pulses shall be driven 
in a current coincidence mode by pulses with the following characteristics. See 
Figure 1. 


Amplitude (A) 

Rise Time (TR) 

Fall Time (TF) 

Pulse Width (Hf) 

3-3.1.2.1 The Z lines shall be driven 
characteristics, see Figure 1. 

Amplitude (A) 

Rise Time (TR) 

Fall Time (TF) 

PUlse Width (HO 


295 1 8 ma 
0.30 1 0.05 usee. 

0.30 ♦ 0.15 usee. * 

2.0 ± 0.2 usee. 

a current pulse with the following 


295 i 8 me 
0.30 ± 0.05 usee. 
0.30 ± 0.15 usee. 
3.5 1 0.1* usee. 


3-3.1.3 Output Bit Characteristics. The module shall be exercised by cycling 
throughout the memory, a simulated worst word in the form of a double checkerboard 
pattern and its complement. Each output bit shall be examined for the following 
characteristics, see Figure 2. 


Minimum ONE (Vi) U2 mv 

Maximum ZERO (Vq) 27 mv 

Time to Ifcak (Tp) 0.1*0 to 0.61* usee. 

Time to Switch-Off (Taw) 0.96 to 1.36 usee. 


3-3.2 Environmental Requirements . The module shall be operated with the case 
ungrounded in accordance with the requirements specified in sections 3-3.1.2 thru 3-3.1.3 
when the ambient temperatures are 0° ♦ 2°C and 65° ± 2°C. Operation of the Erasable 
Memory Module under the temperature extremes specified herein is for verification of 
good workmanship*. Only intermittent test results, shorts, or open circuits shall 
Indicate a malfunction within the module. 


3-3.3 Service Life . The module design is intended to meet the following 
requirmaents. 

3-3.3.1 Operating Life. The module is intended to meet performance specifications 
for at least 2000 hours of operation, excluding the contractor's teat time of the 
complete unit. 

3-3.3.2 Shelf Life. The module is intended to have a shelf life of at least 3 years, 
without operation, at mnbient room temperature after final acceptance at the contractor's 
plant when packaged in accordance with ND 1002211*. 
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3-3-1.1 With the nodule connected for, and prior to operational electrical teste, 
eerifjr that the nodule case is isolated fron the return side of the power supply (0 YDC) 
by not less than 10 megohms. The operational electrical tests, sections 3-3.1.2 through 
3-3.1.3, shall be conducted with the nodile ease connected to the return side of the 
power supply (0 VDC)* 


3-3.1*2 Input Current Pulses* The Z and T lines input current pulses shall bo 

driven in a current coincidence node by pulses with the following characteristics* 
See Figure 1* 


Amplitude (A) 
Rise Tine (TR) 
Fall Tine (TF) 
Pulse Width (IV) 


29$ ♦ 8 na 
0*30Tf 0*0$ usee* 
0*30 7 0.15 usee* 
2*0 ♦"0.2 usee* 


3-3.1.2*1 The 1 lines shall be driven by a current pulse with the followii^ 
characteristics, see figure 1* 


Amplitude (A) 
fcise Tine (TR) 
Fall Tine (TF) 
Pulse Width (IV) 


295 ♦ 8 na 
0.3<r♦ 0.05 usee* 
0*30 7 0.15 usee* 
3.5 ♦~0.b usee* 


3-3.1.3 Output Bit Characteristics * The nodule shall be exercised by cyclirv 
throughout the memory, a sinulated worst word in the font of a double checker¬ 
board pattern and its conplenent* Bach output bit shall be for the 

following characteristics, see Figure 2* 


Mininun ONE (?).) 

Maxima ZERO (7 0 ) 

Tine to Peak (T p ) 

Tine to Switch-Off (Tsw) 


Maxima aero during TVO^ < 
TVOp - 0*50 to 0*60 after the 10* (Risk) 
(Interval during which V0p is measure^ 


U2 nv 

IjO nv 

O.liO to 0*70 usee* 

0*85 to 1*36 usee* 

NMT 13 nv 

r input current wavefom* 


3-3.2 Environmental Requirenents* The nodule shall be operated with the case 
ungrounded In accordance with the requirements specified in sections 3-3.1.2 thru 
3-3.1.3 when the ambient tesperatures are 0° ♦ 2®C and 65° ♦ 2°C. Operation of the 
Erasable Memory Module under the temperature extremes specified herein is for verifi¬ 
cation of good workmanship* Only intermittent test results, shorts, or open circuits 
shall indicate a malfunction within the nodule* 


3-3.3 Service Life* The nofele design is intended to meet the following 
requirements* 

3-3.3.1 Operating Life* The nodule is intended to meet performance specifications 
for at least 2000 hours of operation, excluding the contractor's test tine of the 
complete unit* 

3-3.3.2 Shelf Life* The module is intended to have a shelf life of at least 3 years, 
without operation, at ambient room temperature,aftU* final acceptance at the contractor's 
plant when packaged in accordance with ED 100221b* 
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>-3-1 Functional Requirements . The nodule shall Met the foil owing 

requirenents under the conditions as specified below. 

3-3.1.1 Input Current Pulses. The X and T lines input current pulses 

shall be driven in a current coincidence node by pulses with the following 
characteristics. See Figure 1. 

Amplitude 295 na ♦ 10* 

Rise Tina (TR) 0.30 ♦ B.l$ usee 

Fill Tine (TF) 0.30 ♦ 0.1$ usee 

Pulse Width (W) 2.0 £“0.$ usee. 

3-3.1.1.1 The Z lines shall be driven by a current pulse with the following 

characteristics, see Figure 1. 

Amplitude . 295 na ♦ lOJf 

'Rise Tina (TR) 0.30 ♦ $.1$ nsec 

Fall Tine (TF) 0.30 ♦ 0.1$ usee 

Pulse Width (PW) 3.5 +“0.ii usee 

3-3*1.2 Output Bit Characteristics.. The nodule shall be exercised by 
cycling throughout the memory, a simulated worst word in the fom of a double 
checkerboard pattern and its conplenant. Each output bit shall be 
for the following characteristics, see Figure 2. 

Mininun OIB (Vl) 1*2 nv 

Maximum ZERO (V 0 ) 18 nv 

Tine to Peak (Tp) O.UO to 0.61* usee 

Tina to Switch-off (Tsw) 0.96 to I .36 usee 

3-3-2 Environmental Requirenents. The nodule shall be operated in 

accordance wiTTTTBft wqttlMWlTS fill led in sections 3-3.1.1 thru 3-3.1.2 
when the ambient tewperatures are 0° ♦ 2°C and 6$° ♦ 2°C. Operation of the 
Erasable Memory Module under the tetqmrature extremes specified herein is for 
verificatioh of good workmanship. Only intermittent test results, shorts, or 
open circuits s hall indicate a naif unction within the nodule. 

> 

3-3.3 Service Life . The nodule design is intended to meet the following 

requirements.* 

3-3.3.1 Operating Life. The nodule is intended to neet performance 

specifications for at least 2000 hours of operation, excluding the contractors 
test tine of the complete unit. 


3-3.3.2 Shelf Life. The nodule 
least 3 years, without operation, at 
acceptance at the contractor 1 s plant 
HD 100221k. 


is intended to have a shelf life of at 
ambient room temperature after final 
when packaged in accordance with 
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Read-Out 
— PW —■ 


. —v[-—f 

2.0 + 0.5 US {-\ J 


Write-In 


TP 


X A Y 
Pulses 


\ ^- 2.0 » 0.5 OB 


0.5 + 0.3 us 




3.5 ± 


+ o.k US — 


Z Inhibit Pulse 

FIGURE 1. Input Waveform Characteristics. * 


X A Y Read Pulses 



FIGURE 2 . Output Waveform Characteristics. 
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3-3.li Design Characteristics 

3-3.U.1 Interchangeability. Unless otherwise specified, the nodule shall 

be physically and functionally interchangeable without selection or fitting. 

3-3.U.2 Reliability. The nodnle shall be capable of Meeting a Maxima failure 

rate of 2.92 failures per Million hours at a 90 percent confidence level. 

k. QUALITY ASSURANCE PROVISIONS 

U-l GENERAL. Unless otherwise specified herein, the contractor is re¬ 

sponsible for the performance of all inspection requirements prior to submission 
for NASA inspection and acceptance. Except as otherwise specified, the contractor 
nay utilise his own facilities or any conaercial laboratory acceptable to NASA. 
Inspection records of the examinations and tests shall be kept complete and 
available to NASA as specified in the contract or order. 

I 4 .I.I Acceptance Tests. These tests shall be accomplished on each module 

being submitted for acceptance under the contract. Acceptance test data on each 
unit accepted mast accompany shipment to the procuring activity. Acceptance tests 
■h«n be witnessed by the cognisant government inspector, a representative of the 
procuring activity, or as the procuring activity nay direct in the procurement f 
order. These tests are detailed in paragraph U-2. Failure of the module to comply 
with these requirements shall result in rejection of the item or lot of itens. 

U-l.1.1 ma&a Acceptance Inspection. The NASA acceptance inspection will be 
in accordance with FTM 1003069 for the Erasable Memory Module. 

ii-1.2 Qualification and Requalification Tests . Qualification and Re- 

qualification tests shall be at a NASA-designated activity in accordance with 
MASA Document NFC 200-2, Quality Program Provisions for Space System Contractors, 
and such other documents as may be provided. These tests, as outlined in para- 
graph U- 3 , shall be conducted after the award of the contract to determine that 
the product will meet all specified requirements. 

Failure of the Module to comply with these requirements shall result 
In the rejection of the lot or the cessation of production, as determined by the 
procuring activity. 

l*-2 ACCEPTANCE TESTS* 

U-2.1 Test Conditions . Unless otherwise specified herein, the module 

shall be subjected to tests under the following ambient conditions! 

Temperature 25 ♦ 10°C 

Relative Humidity Not~more than 90%' 

Barometric Pressure 2d to 32 in Hg. 
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Actions 3?rrind T 5!3^f 1< ’ Sh * U U te8ted for "*!“**««*• - describ'd 

Jj" 2 * 3 Visoa! and Mechani cal Inspection * A comprehensive inspection shall 

hj JJ?* °* ^nodule to determine the extent of compliance with the requiremants 
of this specification and the applicable IASI drawing 1003069 and shall at least 
in clud e detenaination of the followings 

1. Site, dimension, weight, appearance, and marldigs 
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lw Workmanship and cleanup 
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assembled as part of the APOLLO Guidance Computer Subsystem. The tests shall 

*** applicable paragraphs of specification HD-1002037 as 
directed by the procuring activity. 
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PREPARATION FOR DELIVER! 


__GENERAL. Unless otherwise Reified by the procuring activity or 
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packed and marked in accordance with Specification HD 1002211*. * ** 
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